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TEKTRONIX, INC. 



was organized as an Oregon Corporofjon m Jonuory 1 946 for iho purpose 
oi developing ond momufocfi/rmg coihade-ray oscilioscopes. The oi^rrers 
ait had ex^ensFve worffme elecfronj'c eftpefiencex in either tnititary or CiiVffjon 
copcrdffes. All hold achVe superv/sor/ or engineering posifhr^s In fhe 
orgonjzofjon. 

In revj’ev/ing fh(s bcr<:k^og of experf'ence^ cr ^orge portion ot which 
perfained fo oscittoscopes, if was ieif ihaf a voJuoble cori^nbutron could 
be made in this field. Thps deodon hos been sJrengfhened by the passage 
of hme^ cr nd by ihe excephonoJ response of science ond rnd us fry fo the 
efforts fhot have been put forth. 

The primary interest of Telftronfx is the further development ond im- 
provement of the oscilloscope^ not only as a ^'qualify observafion" device 
bub increasingly, os on occurofe tool capoble of precise quontifotive meos- 
jjrements of fime and amplifvde. All present efforts ore toword occom- 
piishrrrent of this gooi, and ail other Telftronix insfrumenfs hove been 
developed for the purpose of supple mentlng and augmenting fhe opera- 
tion of fhe oscilloscope. 
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CATHODE-RAY OSCILLOSCOPES 



Every Tektronix. Osdiioscope is, from its incep- 
tion, considered fo be a spedaiized extension of 
the operator's senses, it is engineered to the high- 
est standards of electronic circuit design, and ar- 
ranged for maximum operafor efficiency. Each 
instrument is built to conform to the distinctive 
Tektronix "look" as we// os to strict standards of 
/nstrumertf cfes/gn and layout. 
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VOLTAGE CAllBffATOI! OF THE TYPE 52^-0 OSCILLOSCOPE 

fvBfy Tei( tJ'Ofliijq OfCnJ^OJ^npe Jnccrparnr#* -g torft-ifi vaJ^ogis Cflrribrof&J 
prPVrdrng cin amp^rru-tf^ ip«ofvr/ng faiiiity. Tfr* 6iifjr of ihc lypt 

524rty jqutrrt wavB qaUhrniiitq vo^fage jj yQjjofc^r ff&m to 99°/^. Da- 

panding qi? ffce cnfJJii^nffng raifager if g floors ^vgyfi 

of fine P tpuPfr wore of otou^ ] tc, pro puJje *f flbogJ 25 ^t-C. 



SWEEP ANP TRIGGEP CONTfiOlS OP THE TYPE 315-P 

A iVU/tfi-fitttftrPn iwiich pafmrff frfg^an'ng -ITwefip frortt g/f obtarved 
ti^nof^ fjom an oirrarng^ JpyrCfl gf pPsTfiVe *r Jtea*frve poiniiif, or from 
tJr* Jjji'a ypftggp Thi pf iha SJASlLffY poi^nUon^tef 

d^fBfft^intt whith-tt the JYfePp tgairafafoi Jj ^rFg'gargcl Tnio Optra N'Off Pi ii 
fiTep-fUjtnJj»g. Fn rfio Typ^ 5F5-P fgrrcTioflt Pfe iO/nbfned Jr? ono 

iOPxipt con^rnJ. 



SWEEP PI.ALS OF THE TYPE 51 3-D OSCILtOSCOPE 

AJJ retlyg-riP^ 0^c^fJg^cgpe^• fiove dir^ii-r^adip^ i^sep diaFi. Streep Jr»di- 
coFor dials ore cofibjored tVi "tim^/oflit Jii r-a Pnd the "unJfj *f dri- 
Jantt-'" arc irfrteiJ on iha grcrfrcuft ni Ffit rnyrri/rncinh, Tjmg rnJprrpfj pr« 
cujFf_y^ jHjod frorn FiH-ns d^ymrnot^d gipfrcv^^ nrairfr^rri. 




SWEfP TIME MULTIPLIER 










VERTfCAL 

amplifier 



veimCAL AMPIIFIER CONipOiS OF THE TIPE 315-D OSCILIOSCOPE 

A camt^/inJjon of sfap (Tfr#nuci*^r flnrf conHof pflfettfromere; previid*t 
fifnfinvQVfly nan-obh ^AThifor ISrlsruVff}^ fiirrr' □ »tide rjT nJ^ TsJctjronJ;( 

j. Tihc- tiifihraifd rnjTgc and muU } p \ i^i t^f fh ^ ^ yp ^ 

3P5-J? ptrmir jntitrng v^ftgg^ ftijdfflg'S d/fecrfy frpm Jhe iCfitn. 

Aly^ripNipr pjrtd ^jJ|^-jrt pc-renfi&itifirer an tambinrd m ont coDJiinJ confioF. 



SWEEP SECTION OF THE RPE 534- D 05CIL105C0PE 

fdiE- mDjjTfcncrnce □ pjJmc conjicfercliion Fn iSe rti*-t^niti'cof drif^rt 
< 3 f\d iayaiJi of crFI Inf^JigtTip'ritjl. Aif cpi^pp^E-ntf a^d con/icctjn/ii 

an *Apoj*d &t m4j'C,lr at pattrb}^, and oFJ Fm^s axe col'Or- ceded. Ceramic 

niDirnil-HJig irnpj wrJJr ir^yrrecF jJoFi uJc- ujtcf Fn the T|-pe 5JJ-D OjcriJotc*pe. 



SWEEP MAGNIFIER CONTROLS OF THE T1TPE 53? OSClUOSCOPE 

DetDjJerf icruUrtj' of P wav^ioffn h fa cJd Jn de- 

rerminprig' ii»e c^-orncfarri3iicj af a iiJCuit. O^C^ll^0^^■Sp« fftpplify 

tFlirf fyp^ a^ g^iervarrpn wr3ii a Swe-ep cotilrpJ prey^diiiT^ a 

pndtntmin^d ameuAr of fwe^p exppnjiait. 
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CATHODE-RAY OSCILLOSCOPE 



TYPE 315 -D 




Time base range . , . ^ 

■ ^ . ^0.1 /Asec/d I vision to 5 sec/division 
Sensitivity, .0.01 v/dl vision oc— 0*1 v/divtslondc 
Vertical bandwidth. dc to 5 nu 

Risetime. iess than 0.07 /^sec 

GENERAL DESCRiPTfON 

The TEKTRONIX Type 315-D h o portoble, «lf con- 
loined predsiort o$dllo£ccpe v^ing o three-hch floi-foced 
cathode-ray tLpbe, Design features Include engineering and 
constructional innovoiicnsias well os ^mqll size and low 
weight. 



The cafibraied time base range of 0.1 ,asec /division 
to 5 sec/ division is the widest offered in o commercio! 
Oscilloscope. Twelve coribroied vertical sensitivity positions 
cover the range of 0.01 v/divTsion to 50 v/division. Verti- 
cal amplifier bandwidth is do to 5 me with the low fre- 
gvency 3 db point at 5 cycles in the ac position. Risetime 
is less than 0.07 ^sec. 

Calibrated vertical sensitivity controls permit direct read- 
ing of amplitude levels from the screen. Calibrated time 
base controls permit direct reading of time intervals from 
the screen In the same manner. Where ratios rather than 
absolute values ore to be delermined, urcalibrated con- 
tinuously varioble vertical amplitude ond time base controls 
add to the convenience and ease of operation of the 
Type 315-D. 

A direct-coupfed trigger amplitude discriminator permits 
trigger phasing on complex waveforms. Square wove volt- 
oge calibrator is built-in for convenient checking of vertical 
amplifier cafibrcttion. Direct coupled unbionking^ new 5x 
sweep magnifier^ ond D.35 f<sec deloy network are other 
features of the Type 31 5-D. All dc voltages are electron- 
ically regulated. 

New mechonicol design utilizes ceramic mounting strips 
and posts. This type construction makes possible a com- 
pact insfrurnent that is not difficult fo service. Forced ven- 
tilation is provided by a cooling fan mounted ot the roar 
of the Instrument. An efficient filter removes dust and for- 
eign matter from the cooling air. 

VERTICAL DifLECTtON SYSTEM 

Twelve colibroisd verlical sensitiviiy positions ore 
available. 

Vertical Sensitivily — The seven position vertical input 
switch covers the colibroted ranges 0.0 1^. 0.1 ^ 1, 10 
v/ division ac and 0.1, 1^ 10 v/division do, A four position 
switch PS used to select the multiplier — 1, 2r 5, or 10 to 1, 
In the 1 0 to 1 position the multiplier is continuously variable 
to approximately ten times but is not calibrated. 

The calibrated vertical sensitivity is extended to 500 
v/division by use of the smalb Insulated 1 Ox probe fur- 
nished with the instrument. The probe presents an input 
impedance of ten megohms paralleled by approximately 
fourteen mlcro-microfaradj. 

The vertical amplifier presents an Input impedance of 
One megohm porolleled by approximately thirty-five micro- 
microfarads. 

Signal D^lay — 'A 0.25 jwsec signal delay is provided 
by a delay network between the first and second stages of 
I he main amplifier. The second stage a cathode-coupled 
parallel stoge, providing a push-pull oulp^. The pre-ampli- 
fier is capactjvely coupled to the rrtoin ompUfier in the 
0.01 v/division range. 
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CATHODE-RAY OSCf LLOS COPE 




HORiZONTAL DEfLECTtON SYSTEM 

An ^nlir^ly htarlzonlcjl deft^clion i$ u^iidl in 

tlie Type 5~D« The time base h generated in o ^Aille^ 
rynyp circuit. Sawtooth fineorfty I 5 fmproved by 0 constont 
c.uri'ent charging source to the timing copociter. 

Wide Rcrnge — An 3-position ronge switch and a 
2, 5, and 10 to I multiplier switch provide 24 colibrated 
time bases^ 3 per decade, from 0.1 |wsec/ division to 5 
sec/divisEon. The 1 0 to 1 position of the multiplier switch 
provides a continuously voriable uncalibraled time base 
from approximateiy 1 /Asec/division to 1 0 sec/division. 

5we«p Magnifier— The ^5K magnifier expands the 
time base to right ond left of center. When the magnifier 
switch is turned On, a degenerotjve network in the output 
ompISfier circuit is opened Tn creasing the goin by a factor 
of five. The HORIZONTAL POSITION control precedes the 
mognifier circuits and therefore positions for both the mag- 
nified and the normal time bases. By means of a screw- 
driver adjustment the magnificaiion can be accurately set 
to 5 times, exceph at sweep Hmes of less ihan 
0.1 ^Asec/division. 

Direct Couple-d Unblanking- — Separate power sup^ 
plies controlled by a common regulator are provided for 
the grid ond cothode voltages of the cathode- ray tube. 
The cathode supply maintains a fixed potentiai. The grid 
supply is floating and has its positive end connected to the 
unblankrng cathode followers. This provides a dc coupling 
for the un blanking waveform and assures that when the 
cathode-ray tube is unblonked its grid bios is uniform 
regardless of sweep time and repetifion rate. 



Dfrnct Coupled Trigger ArnpHtude Discrirninator 

— The amplitude level on a waveform where triggering 
Occurs may be selected by the TRIGGER AMPLITUDE DIS- 
CRIMINATOR control. This permits triggering the sweep 
at various Eevels On simple Or complex waveforms. The 
degree of flexibility of this system Es EndEcafed by the fact 
that the sweep may be initiated at any point on the positive 
or negatEve portion of the negative g'oing slope of o sine 
wave, as well as any point on the positive going slope. 

Trigger Selector — A ten position switch permits selec- 
tion of the positive or negative going portion of the wave- 
form to trigger the sweep, either internally or by providing 
the trigger from on external source, ond use of eiiher a 
fast or slow risetime waveform for a trigger, Selection of 
either the positive or negotive going portion of the line 
voltage waveform is also provided, 

OTHER FFaATURES 

Voltage Calibrator — A square wave voltage is avail- 
oble at four accurate levels — 0.1, 10, and 100 volts, 

peak to peak. The colibrator operates a\ a frequency of 
about one kilocycle. This square wave Es also useful for 
aligning the verticol amplifier, aitenuator, and probe. It 
is a suitable signal for checking many types of amplifiers 
and other equfpment. 

Output Waveforitis^— A -j-GATE voltage of the some 
duration as the sweep, and the sweep sawrooth waveform 
are availabEe at the front panel via cathode followers. 

Acceleyciting P'Otftnti«l-“A flot-faced cathode-ray 
tube with 1.8 kv accelerating polentlal Is used in the Type 
315-D* 
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CATHODE.RAY OSCILLOSCOPE 




liruminated Graticule — An edge-lighted grcrMcure 
marked in quarter Stiqli divisions Is provided. Illuinination 
is conirolled by a front pOnel knob. An appropriate color 
filter is provided to increase contrasl wtien viewing in a 
brightly lighted room, 

Regulatad Power Supply — AU do voltoges ore olec- 
Ironicolly regulated to insure stabie operotion over the 
supply rpnge of 105 v to 125 v. Setentum rectifiers ore 
used throughout the main power supply. 

CHARACTERISTICS 

Timo Ba$e Circuit — -Wide range Miller runup type, 
triggered or recurrent as desired. 

Time Bases — 24 colibratedi 0,1, 0-2, 0.5, 1, 2, 5, 
10, 20, 50^ 100, 200, 500 microsecond s/di vision,. 1, 2, 
5, 10, 20, 50, 100^ 200, 500 mrlliseconds/divlsion, 1, 2^ 
5 seconds/divisfon. Calibration accuracy 37» or better 
except on OJr 0,2, 0,5 .usee and 1 , 2^ 5 sec lime bases 
where colibration accuracy is within 57». Uncolibroted 
time bose conEinuously vpriable from approxlmcrtely 
OJ ^se c/division to 1 0 sec/division. 

Sweep Magnification — 5x magnifier expands the 
sweep to right and left of center. 

Vertical Amplifier — Three stage, push-pull output, 
response dc to 5 me, 5 cycles to S mg when capoctively 
coupled. Risetime less than 0.07 ^tsec- 

VerNcal Deflactfon Sensitivity — 12 calibraied sen- 
sitivity ranges; 0.01 , 0.02, 0.05, 0.1^ 0.2, 0.5, U 2, 5, 10, 
20, 50 vofts/division. A frr?nt panel screwdriver odjust- 



ment is provided for setting the verticcrl amplitude calibra- 
lion. When set on any one range, all others will fdf wjihTn 
3% of this occuracy. The 0.01, 0.02, 0.05 volts/ division 
ranges copactively coupled only. Sensitivity continuously 
variable but uncolibrated from approximately O.Olv/di- 
vision to 100 v/division. 

Calibrating Voltage— Square wave, approximately 
1 kc. Four fixed levels: 0.1, 1, 10, 100 volts peak to peak. 
Calibration accurocy 3 % or better. 

Construction — ^Self-contained, cabiriiet and chassis 
made of aluminum olloy, removable sub-chassis. Photo- 
etched front panel. 

Dimensions — 1 2 ^ high, 8%'" wide, 15^" deep. 
Maximum depth including knobs and air filter, 13 V^"', 

Weight — 36 pounds. 

Power Requiromentj — 105-125 or 210-250 vohs, 
50-60 cycles, 375 watts. The ability of the Type 315-D 
to use power line frequancies from 50 to 800 cycles is 
limited oniy by the type of ventilating fan used. Normally the 
Type 31 5-D is furnished with a shoded-pole ac ventilat- 
ing fan moior, to be used on 50 to 60 cycle ac only. This 
fan mcior has the advantages of being quieter and requir- 
ing very little mainienance. When the Type 3T5-D is or- 
dered for use on power h'ne frequencies from 50 fo 800 
eyefes, h mujf be so dejrgnoted on the order. When or- 
dered for use on power line frequencies from 50 to 800 
cycles the Tnstrumant fs furnished with a dc ventilating fan 
motor and a selenium rectifier. 

Accessories Included^Type R51 OA Attenuator Probe 
and Iwo Type A5T0 Binding Post Adopters. 
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CATHODE-RAY OSCILLOSCOPE 




VACUUM tube complement 



Pre-omp in pul 6b07 

^rc-dinp amplifier 66-07 

Pra-fliT>p cathiU-dfl fullpwcr V"i 6BQ7 

Aitipllfier inpur 6CL6 

Amplifiern ditl^iy Lln« driver '. 6CL6 

Verliifqi pQ;l|ic?n ^arhAde- jdlLow-tr' ^ 6607 

Drfvar cartiode fol lower 6BQ7 

^erlicCij aulpur brtlpllfiai' -4 HBV? 



DC rcfcr«At:« loba 

150 r^gularpr amplJfiirr 6AU6 

■ 150 V rfl 3 uloror s^eriet tube 2 12E^ 

+ 100 V* rtguhror omplif i^r iAU6 

~|~100 f regvIalOr i«ria-Si lube 6A55 

+225 V regubiw qtnplEtiEr 6AU6 

+ 225 y f&flulalor aeries rube 6060 

+ 350 V Tcgulcilgi' arYipllfier 6A116 

-i-SW V risgviolor ¥«-■«-:. lube l/j WJ-&0 

CflI. mifpriyibrflior 1 2AU7 

Cal. ^tipper omplifier 'h T2AT7 

Cgl. ceil had e Fel lower 12AT7 

High vuilrugc OscilEuldi' 6A05 

High vo-lloja ragulnlor - - , 12AT7 

High vollog^ redlfier 56^2 

C-alKodcrny tube bici; rc-clitier 56^2 

Cfl1hode-ruy rube ^ 

Trigger amplirudfr diicfinnirncilor — phose inverler. 12AT7 

Trigger sh^p-er rtiurrryrbhfilor *US 

Trigger umpliffer, 6BO? 



HoJiJ'Oir enrhode ’follower y± 6607 

Clamp diode V: ^ 2AT7 



Trigger corhods follower 

Hold-ofI tlonip 

Unblonking -cattiode follower ■ . 

B^jffer oalhod* follower 

+ Odfe Out jcoth-ode follower 

Cosrode mulflvibralor 

M.olli reverliog cathode MIower 

Sowfoorh oul corhode follower 

$'wee-p oul enrhode febloyre-i' - ■ 

DC foed bflfk di’odt . ■ - , 

Sweep clomp tothodo tollower , , , 

Sweop ckimp diode - ■ 

Con&fcirtl cvrreni lube 

Miller s-weep genernfftr r ■ - ■ 

Sweep positron cpihade lollower 

Driver corhode follower - • - 

Sweep oulpvf omplifier fPkal tide). 

Sweep -ourput carhode follower [First side] 

Sweep oulpvt amplifier ^Seeond aide) 

Sweep output cathode- follower i|Sec.-ood tide] 
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Type SIS-D’ — For use on 10.5-12.5 or 2^0-250 v, 
50-60 cycles Only — Price $770. 



Type J15*D — For use ort 105-125 or 210-250 v, 
50-SOO cycles — Price $785. Be sure to specify for 
Ejje Off 50 fo 800 c/c/e ^wppiT/ on your orders 

MU IS Fan Motor Kit — ’For converting Type 315-D 

for use with various lupply voltage frequencies (50-SO0 
cycles). Contains bracket, seleniuni rectifier, dc ventilating 
fan motor, ond fan blade. Price $22.50. 

MSI 5 Fan Motor Kit — For converting Type S15«D 

for use on fixed supply voltoge frequency (50-60 cycles). 
Contains bracket, oc ventilotmg fan molor^ and fern blade. 
Price $7.50. 
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CATHODE-RAY OSCILLOSCOPE 




TYPE S11A 
TYPE SHAD 



GENERAL DESCRiPTtON 

The TekfrfirtiJi Type 51 1 A Cathode Ray Oscrlloscope li 
a rnoderplely priced portable ins.irumenl' utiliiing a 5 " ti/be. 

Us continuawsly variable Iriggered ?weep circuit syn- 
chronEie? readily wTlh frequencies as high as 1 0 mega- 
cycle!, fhus extendmg ascEllagraphic meHiods into ihe 
broadcast and medium freguency com men leaf ion bands. 
The combination of a wide range of triggered sweeps and 
the excelient transient response of the verHcal deflection 
syslem makes possible the observation of a wide variety 
of pulses and other non-sinusoidal waveshapes. 

Both time and amplitude calibrations are provided, per- 
mrttfng guantitati’ve measurements. 

VERTKAL DEfLECTiON SYSTEM 

The Type 51 1 A is equipped with a very flexible vertkaf 
deflection system capable of amplifying ar attenuoting, os 
necessary, a wide range of waveshopes, -Scime of the more 
imporlant features are: 

Input Channel Selector — Since the best ampltfiers 
have tholr limitaliorvs, it is desirable to use the minimum 
number of stages which will give the rtecessory gain. To 
make it convenient to do this a switching system is employed 
which connects the SIGNAL INPUT binding post to the de- 
flection plates in four woys; directly, via a coupling con- 
denser, or via a one or two stage amplifier. This gives the 
Type 51 1 A three basic sensitivities: ,125,^25, 12.5Vper 
cm. The input impedance of all channels is maintained 



equal within 1 moking possible the use of the some RC 
compensated attenuator -for any position of the INPUT 

channel selector. 

Input Attanucitor — An RC compensated attenuator 
with rotios of 1 , 2, 4, and S provides sonsltivitles between 
those which are made available by the INPUT CHANNEL 
SELECTOR. Since the attenuator is usable on oil positions 
of the INPUT CHANNEL SELECTOR, sensrtiviiies rcmging 
from .1 25 to 1 00 V per cm ore available. The design of the 
ottengoiof is such'lhot its input impedance is the same as 
that of the oscilloscope alone. Thus, the input impedance of 
the Type 51 1 A is always the same regardless of the con- 
trol settings. 

Wideband Amplifier — The vertical amplifiers in the 
Type 311 A are designed to provide optimum transient 
response consistent with reasonoble gain ond Image size. 
Both high and low frequency compensation Is empfoyed. 

The high frequency compensotion of each oscilloscope 
is odjusted by observing o one megacycle square wave 
having a rise time of .02 microseconds. When the compen- 
sation is od[usled to provide the optimum role of rise with- 
out overshool a very smooth response curve Is obtained, 
being only 3 db down at 10 megacycles with one stage, 
□nd 3 db down at 8 megacycles with two stages. iFig 1 ^t 

The low frequency compensotion of each stage is ad- 
justed to produce the flattest top on a 60 cycle square 
wave. When properly adjusted^ the tops are flat within 

±3%. (Fig- 2-1 




F g. I. 1 magoerdfl Fig. 2. frO ci'clc sqLnrc wnwt. 

Ed-Lpo^nif of 2 Slogo V^-rfiio^ Ampllfiqr. 



A cathode follower precedes the oulpul stage to permit 
Ihe use of a low Impedence gain confroir thus providing 
continuously variable attenuation between ihe steps of the 
input attenuator. 

Si0nctl Delay Network — If it is desired to observe 
the front of a pulse which is being used to trigger the 
sweep, a delay must be inserted In the signal channel. This 
may be accomplished by the use of the 24 section Tektronix 
Typa 1 ‘AD-25 delay network. This delays the signals .25 
microsecond wllhout appreciahfy offecting the pulse shops. 
All necessory mounting holes are drilled in the Type 51 1 A 
chassis so that incorporotion of the network may be accom- 
plished by the Owner at any ifme. When the delay network 
Is not needed, it may be removed by means of a panel 
switch. If Ihe delay network Is installed at the factory^ the 
oscilloscope Is designated Typa 51 1-AD« 

Probe — Since the input impedance of the Type 51 1 A 
is the some for any position of the controls it is possible to 
decreose the loading on the circuit under observation by 
the use of an RC probe. The probe furnished with the in- 
strument increases the input impedance from I megohm 
shunted by 40 mmf to T 0 megohms shunted by 14 mmf, 
Tnlroducinig an attenuation of ten. 
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CATHODE-RAY OSCILLOSCOPE 



HORIZONTAL OEflECTtON SYSTEM 

One of fhe most importanf fecifnres of fhe Typa 51 1 A 
Is \H very versaMIe sweep sysfem. The sweep geriefotor 
used employs a commercial adaptation of widely used 
rqdar circuifs. A brief descfiplfon of Its more Impoirtpnt 
points follows; 

Triggered Sweep — A contmijously vorioble, lineor, 
triggered sweep, covering the range of -01 aec/cin to .1 
mlcrosec/cm, h ovafftible for the first time in o miodierdteFy 
priced osciiroscope^ With this type sweep, the beam U cet 
off in ifs normal resf position ot the left side of the screen 
until it is lurned on and released by' on e^ttemol trigger slg^ 
no I or by the waveshape under ohservption. it then moves 
ocross fh* screen at a speed determined by the setting of 
the SWEEP RANGE and SWEEP $P££D MULTIPLIER controls. 
At the end of the sweep, the beom is cut off ond rapidly 
returned to the left side of the screen to await another trig- 
ger. This type circuit enables the operotor to vary the sweep 
speed without upsetting the synchronism as is Inevitable 
with a conventio-nal sawtooth Or recurrent sweep. 

The use of a wide bond trigger omplifier permits the 
sweep to be reodily synchronized with sine waves of fre- 
quencies os high 05 10 megcicydes or pulses as short as 
,05 microsecond. Fig, 3 Illustrates the excellent linearity of 
even the fastest sweep and the ability to observe high fre- 
quency signals. When triggered by o shorp pulse^ the 
sweep Is storted and the cathode ray tube Is unblanked ir 
less than ,1 microsecond. 



Single Troce Sweep — The triggered sweep m the 
Type 51 1 A Inherently provides for single sweep Opera- 
tion, Single sweeps con be triggered either by pulses ar by 
grounding the TRIGGER INPUT binding post with a mechan- 
ical swilch. 

Trigger Selector — The TRIGGER SELECTOR switch 
enables the sweep to be started by either positive or neg- 
oMve triggers from an external source^ from the signal via 
the vertical amplifier, or from rhe 60 cycle line voltage. 

Callbrcited $we«p Speeds — The time in microsec- 
onds for the sweep to cross the ruEed portion of the g ra [ I cu I e 
con be determined with an error of less them 5 % of full 
scale reading by multiplying the SWEEP RANGE setting by 
the readings On the SWEEP SPEED MULTIPLIER dials- 

Sweep Sp^ed Magnift«r — A control on the ponel 
allows any selected 20% of the sweep to be omplified 
five times, except on the 1 ^sec range, and thus exponded 
to cover the entire trace, (Figs. 4^ 5) This is especially useful 
in examining widely spaced waveforms. 




Fig, J, tn-^grti f i-eiT Ffj, J, m.i$ftiri«r fin. 

20 WEcrDSMontd PuIi-e. 




Recurrent Sweep If it h desirable to hove a sweep 

without the necessity of providing a trigger, a conventional 
sawtooth sweep may be obtained merely by readjusting 
the SWEEP STABILITY control. 



External Sweep — The EXTERNAL SWEEP INPUT bind- 
ing post is connected to the horizonlal deflection plates via 
the EXTERNAL SWEEP ATTENUATOR and a one stage push- 
pull amplifier. The entire system is DC coupledj. permitting 
the use of very slow sweeps. 

OTHER FEATURES 

Deflection Polority Switch — To increase the undls- 
torted deflection when observing pulses of o particular 
polarity, provision U made to move the operating point of 
the push-pull output amplifier from its normal position to 
one which allows almost the entire Output swing to be 
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ytiltied in^eifher One difecHon Or ihe Olher. 

A three'po?iKoni lever-type jwitc^h mognted Ot the rear 

the fiulruinent permUs the operating bio? of one of the 
pgsh-pjll oytpgii tubes to be varied. Wifh the ?wiich set ot 
confer the bias on both tubes is equal, resulting in balanced 
operotFon and equal upward and downward undislorfed 
deflection of (he trace. 

When observing pulses the swifch should be sef in either 
the upward or downward position corresponding to the 
deflection of fhe imcige on the co(hode-ray lube. In the 
upward position the bios on one of the output tubes is 
increased resulting in fn creased output of the other lube, 
permitting greater undlstorfed upward deflection. These 
conditions ore reversed when the deflection polority switch 
Is in Ihe downward positiari. 

Regulated Power Supply — All DC voltoges mclud- 
ing the occelerating potential for the Cf?T ore obtoined 
from an electronically regulated supply. Sweep speed, 
vertical deflection sensitivify and image brightness Ore un- 
changed by line voltage variations from 1 05 to 1 25 volts. 
The image stobility thus oblained saves many hours of en* 
gineering time when quonlilotlve measurements are being 
made. 

Voltuge Culibrotion — A 60 cycle square wave coli- 
braling voltage is provided to measure by comparison the 
amplitude of the waveshapes under observation. This is 
continuously variable^ by means of a calibrated poten- 
liometerj from 100 mrilivolts to 100 volts peak to peak, in 
six ranges. 

Illumiiuited Graticule — An illuminaited graficule 
aids in the measurement of amplitude and duroition of 
waveshapes being observed. By edge lighling the graflcule^ 
fine red lines cure visible, which do not obscure the tube 
(race, A color fiber is provided to increase the contrast' of 
the trace when viewed in brightly lighted rooms. 

Deflection Plote Connections — Allhough a signal 
can be supplied directly to the deflection plates from the 
front panel, a side panel is provided which allows the use 
of short leads to provide a low capaciiy direct connection 
to all plates. 

Output Waveshflpas^ — The sweep sawtooth, and 
positive arid negative square wave qote pulses, having the 
same duration as the sweep, are available on the front 
panel, 

CRT Cothodc Connection (Z Axis)— A binding 
post IS provided on the panel for the purpose of receiving 
blanking pulses or brightness time markers, elc. 

coNsrftucriON 

The Typt? 511 A js constructed of the highest quality 
materials throughout. The three chassis, meio! framework, 
case ctnd front panel are all made of light, strong, electri- 
cally welded, aluminum alloys. The various chassis are 
supported in a frame making possibie a compact instrument 
with 0.11 components readily accessible. 

Satin finished aluminum v^ith photo etched lettering is 
used for the froni panel. A light gray baked wrinkfe finish is 
used on the cabinet. 




CHARACURlSTiCS 

Signals Obsorvobla — 5ine waves^ 10 cycles to 10 
me. Pulsoij -1 microsecond to 1/50 sec. 

Sweep Circuit^ — Hard tube type, either triggered or 
recurrent os desired. 

Sweep Speeds*— Continuously variable, .1 sec to 1 
microsecond for a sweep length of 1 0 cm. 

Trigger Requirements — Sine waves 0.5 to 50 v 
peak. Pulses 0.15 to 15 as short as 0.05 /Asac. Signal 
under observation producing 0.5 cm or more deflection. 

Sweep Lag! — J microsecond, max. 

Sweep Magnification — ■ 5 times indicated sweep 
speed, except on fastest range. 

External Sweep Input — Direct coupled via 100 k 
potentiometer and sweep amplifier. Deflection sensitivity 
1 .5 v/cm. 

Input Attenuator Ratios — 2, 4 and 8. An additional 
10 times availabie by use of PROBE, 

Verlkal DeflecTion Sensitivity — 

jpeak to paaki. 

Without amplifier, 1 2.5 V per cm. 

With 1 stager 1 ,25 V per cm. 

With 2 stages, .1 25 V per cm. 

Input Impedance — 1 meg. shunted by 40 mmf ' 
PROBE, TO meg. shunted by 14 mmf. 

Vertical Amplifier Bundwidth^— ^ 

(3 db down from 1 me response] 

T stage, 5 cps to 10 me, 

2 stages, 5 cps to 8 me. 

Vertical Amplifier Transient Response — 

Rise time 110% to ^'0%|; 

1 stage, .04 microsecond; 

2 stages, .05 microsecond, 

Coltbrating Voltage — Line frequency square wava 
ranges, .3 V,. 1 V, 3 V, 10 V, 30 V and 1 00 V peak to peak. 
Accuracy 3 % of full icale. 
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Waveforms Available-^ Sweep &aw|-poth, positive 
Ond negative gcitei, 

CRT Cathode Connectfoii — Vio, .1 mfd capaoitor 

RC ---,012 sec, 

Cothode Ray Tube — A Type 5ABP tube is upied witli 
accelerating potential of 3 kv. The P-1 screen is normalEy 
supplied^ witih P-7 o-r P-1 T screens ■optional at no addi- 
tion ol cost. 

Power Requirements “-'I 05-1 25/210-250 volts, 50- 
60 cycles, 240 watts. 

Weight ^ — <55 poirnds complete with accessories 

Dimensions — T 5 '^/j'^hig-h, 1 2 wide, 2 1 " deep. 

Vacuum Tube Complement 



Trigger Phase Splilter. ..................... 6AC7 

Trigger Amplifier 6AG7 

Trigger Coupling Dicicle , 6AL5 

Multivibrator 6 AC 7 

Multivibrator 6AG7 

Urblanking Amplifier and Cathode Follower. ... 1 2AT7 

Gate Output Phase Splilter. . 6C4 

Sweep Generotor . . . . 6AG7 



Sweep Output Cothode Follower. 6C4 

Sweep Mognifier 6J6 

Magnified Sweep DC Restorer. 6A15 

Sweep DC Restorer 6AL5 

Sweep Amplifier - 2-6AU6 

Sweep Voltage Regulator 6C4 

Video Amplifier, 1st Stage 6AG7 

Cal. Clipper and Cathode Follower 1 2AT7 

Video Amplifier, 2nd Stage . 2-6AG7 

Video Amplifier, G^ain Control Cathode Follower. 6AG7 

Low Voltage Rectifier . 2-5 V4G 

Low Voltage Regulator . . , . . . . 6AS7G 

Low Voltage Regulator Amplifier AAU6 

Voltage Reference , . 565 1 

Sweep Supply Rectifier 6K4 

Sweep Supply Regulator 6AQ5 

Sweep Supply Regulator Am ptifier. 6AU6 

High Voltage Supply Oscillator 6A05 

High Voltoge Supply Rectifier 2-1 V2 

Bios Rectifier . . . . . , , 6X4 

Bias. Regulator OD3 

Cathode Ray Tube . - 5ABP 



Price, Type SllA $795*00 f.o.b. Portlondn Oregon, 
Price^ Type 51 1 AD $S45.00 f.o.b. Portland, Oregon. 
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TYPE 512 



GENERAL DESCRIPTION 

Tile TEKTRONIX Type 512 is a portable precision lab- 
orafory instrumenf mcorpo rating direci coupled amptifiefs 
ihroughouf. I Us sensiHvity of 5 mv/cm DC ond sweeps as 
slow as .3 sec/cm solve many problems cortfrotititig work- 
ers in ihe fields where com para lively slow phencrnena must 
be observed. The verticol bond v^ldth of 1 me at ma^tirriem 
sensi|-ivify (2 me a I' lesser sensitivity) ond sweeps as fost Cifi 
3 miofosec./em make it an excellent general purpose oscil- 
loscope os well. 

VERTICAL DEFLECTION SYSTEM 

D'irect Coupled Amplifier — A high'goin direct- 
coupled wide-band vertrcal omplHier provides for observa- 
tion of an extremely wide range of wave forms. The am- 
plifier is divided into Iwo seclionsj a pre-Offiplifier and an 
output amplifier, each having two push-pull stages. Both 
sections ore used only in the three most sensitive positions 
of the vertical defteciion sensiHvity control^ T.e. 5 to 150 
mv/cm. In the first five posltlonSn wiih only the output 
amplifier in use, a bandwidth of 2 me Ts available. Be- 
cause of the requirements of low drift, hum, grid current, 
etc., the bondwidlh of Ihe pre-amplifier is limited to 1 me 
by the available tubes. As in all Tektronix instruments, 
primary emphasis is placed on obtaining excellent tran- 
sient response rather than flat sine wave response. Each 
oscilloscope is adjusted for optimum transient response, 
v/ith sine wave measurements made as an additional 
check. Since it is frequenlly desrrabfe to observe only the 
AC components, a swllch on the front ponef permits op- 
Monal insertion of coupling capacitors. To insure stobility 
when operating as a DC amplifier, the heaters of Ihe 1 st. 



2nd, cathode follower and 3rd stages are supplied by di- 
rect current from on electronically regulated power supply. 

Balcmced DiHereihflor Input — - Extreme versaNlity 
of Input is provided by a dSfferenllal amplifier which per- 
mits optional single ended or push-pull InpuL In the push- 
pull connection Ihe differential feature minimlies effects 
of the in-phase components. At full gain of the amplifier, 
one volt of In-phass signal will produce less deflection 
than 5 mv applied between the inpuls. The differential 
input also provides a ready means of mixing Iwo signals 
without inleractlcn or frequency discrrminollon. 

The Typfl 512 Oscilloscope permits full cycle ob servo - 
tion of frequencies as low os 1/3 cps or of pulses os long 
as 3 sec. It can be synchronized with frequencies of at 
least 1 me or higher, and pulses of Ois short as 1 ^sec will 
trigger the sweep. 

Sen$lttv|ty Confror — Two controls are provided to 
enable the Type 512 to display a wide range of signal 
amplitudes. The vertical deflection sensitivity control inserts 
RC compensated ollenuators and simultaneously removes or 
inserts the pre-amptifler cis necessary to provide eight de- 
grees of sensitivity In steps of opproximately three times. 
The second control is a low impedance potentiometer in o 
cothode follower circuit giving continuous cillenuatior to 
fill in the steps. All attenuotors ore In balanced pairs on 
both sides of the push-pull amplifier. 

Direct Connection to Defroction Plates — Sirice it 

is often desirable to make a low capacity direct connec- 
tion to Ihe deflection plates^ termirrflls are accessible ex- 
ternally through a side panel in Ihe case. The terminals 
are of the banana jack type, being inter-connected with 
jumper plugs. 

Probes "" The Typo 5 1 2 Ts supplieef compfete with 2 
probes on 42-inch cables. The probes have an atteriua- 
tion of ten and an input Impedance of 10 megohms with 
□ capacity of approximatefy 1 4 mmf. 

HORiZONTAl OEfLECTtOK SYSTEM 

Swsep Generator “ The Typ* 512 employs a 
screen -coup led phontostron as the bosic sweep generctor. 
An adaptation of a Circuit developed in England during 
World War II, it Is similar to the well known “bootstrap" 
circuit used in the United Slates In radar appUcationSn One 
of the importont differences Is that the output is taken 
from the plate, rather thon from the cathode circuit, doing 
away with the necessity for a floating power supply be- 
tween the grid and cathode. 

The circuit Is capable of excellent mhererit linearity, 
which makes it ideol for preeiislon sweep generation. It Is 
additionally useful because the positive screen pulse is 
available for operating the blanking circuits, 

Swot^ep Amplifier — The direct-coupled sweep 
amplifier provides the voltage swing necessary to de- 
flect the electron beam from one side of the CRT screen 
to the oiher. A constant average potential ot the deflec- 
tion plates is maintained — ^by the balanced output of 
the stoges — to prevent defocuslng the spot as it rnoves 
across the screen. The goEn of the amplifier can be od- 
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jiiiifed by on interrio! control to compensote for variotrons 
in cathode ray ond sweep amplifier tubes. 

Externol Sweep Input — A front panel binding post 
per in its connection of external sweep generators to the 
Type 5 1 a via a continuously variable attenuotor ond the 
direct coupled push-pull sweep amplifier. The maximum 
senslHvity Is I v/cm. 

Sweep Time Cdlibr'Crtioii — To mlnimite the need 
for timing markers, the instrument is adjusted ot the fac' 
tory to provide on accuracy of sweep timing well wTthTn 
5%. Two controls Ore provided, a ten position switch and 
o carefully calibrated potentiometer which provides ap- 
proxTmate[y 9 inches of logarithmic scole per decode of 
sweep range. Convenient and accurate time deterinina- 
tions of observed phenomena are thus facilitated. ThrS 
accuracy is mode possible by the use of sfable precision 
components and electronic oily regulaling all DC voltages 
- — including the CRT accelerating potentials — against line 
voltage variations. 

Sweep Magntfi cation Frequenitiy it is desirable 

to examine more closely a portion of a waveform which 
occurs at such o Ifme On the trace thot observation at a 
fasfer sweep rote is not feasible Or possible- The sweep 
magnifier permits convenient 5X mognificotion of any 
desired 20% of the sweep. The accurocy and lineorify 
of the morn sweep is retained by the use of a separate 
sweep generator which consists of a motfified '’MMIer 
rundown-' circuit. 

Trigger Selector The trigger selector switch en- 
ables I he sweep to be triggered from on external source 
or by the signal being observed. It thus permits the ob- 
servation of o rondomiy occurring phenomenon ora single 
pulse. By a slight readjustment of the sweep stability con- 
trol o recurring sawfooth of extremely stable frequency 
characteristic Is obtolned. The sweep can also be synchron- 
ized with the power line frequency. 

Carrier Bfanking — ■ Because of the slow sweeps and 
iong waiting periods possible with the Type 512, conven- 
tional capacity coupled blonking of the CRT is unsaHsfac- 
tory. To overcome this difficulty, fhe positive woveform 
from the screen of the sweep generator is used to controt 




the operctllon of an RF carrier sysfem which conveys the 
blanking voltage to the grid of the 0?T during the flyback 
and waiting period of the sweep generator. Thus, vwhen 
the CRT is un blanked. Its grid bias is uniform re go rd I ess 
of the sweep time or repetition rafe. 

ADDITIONAL FEATURES 

Amplitude Calibrafor Amplitude calibration is 

occomplished by means of a comparison squore wave 
whose amplitude is continuously vorlabFe in nine ranges, 
from 5 millivolts full scale to 50 volts full scale. Two scales, 
0-5 and 0-15 ore provided on the dial of the output 
potentiometer. Accuracy of measuremeni exceeds iL3% 
of full scaie. When the Typo 51 2 Is used direct coupled, 
the reference side of the square wove re mo ins fixed as the 
amplitude is varied. A choice of upward or downward 
deflection is available. Besides performing its primory 
function of amplitude colibrobon for the OBtilloscopej. the 
square wave is also available for checking the adjustment 
of the RC attenualors and probes incorporoted in the video 
deflection system and for exiernal use as a lest signal for 
adjiustment of other RC oFtenuators, measurement of am- 
plifier goin, etc, 

Edge-Llghtecf Graticule ~ The CR tube face is cov- 
ered by a plastic edge-lighted graticule having scribed 
reference lines marked off in centimeters. These lines ap- 
pear rn a color complementary to that of the color filter 
which Is used to improve the Irace contrast under high 
q mb pent light conditions. 

ff the verflcoi ompllfler is set to a known sensitivity, volt- 
age readings of any portion of a waveform can be ob- 
tained directly from the illuminated reference lines. Time 
durations can be -read In a iike manTier os the sweep 
time/cm is known from the setting of the sweep time dial- 

Deloyed Trigger — To provide a trigger for pulse 
generators, nerve stimulators, etc., whose effects ore lo be 
observed or the Ty|se 512 , o delayed trigger pulse can 
be mode lo occur al any polnl on Ihe sweep. The posltian 
of ihe pulse on Ihe sweep remoins fixed os the sweep 
time is voried. 

Sweep Output — To facilltale operation of external 
cathode ray or lime delay equipment, Ihe sweep wave 
farm is mode available ol a front panel connection. The 
output is taken from a cathode follower clrcuTi, In order 
thot the sweep generator might be isolated from any 
effeds coused by Ihe external lood. 

Positive Goto — In Ihe observaiion of certain phe- 
nomeno which Occur in a random manner, II frequently 
is desirable and necessory thal auxiliary equipment op- 
erate only for Ihe duration of Ihe sweep. A posilive galing 
voltage, which is oblained from the screen of the phonto- 
siron^ is available for rhe control of this type of operaiion. 
Isolation circuits prevent the exiernal load from interfering 
with the operation af the sweep generator. 

Iniert^tty Modulotion — Frequently a woveform is 
of such complexily thot timing or marking pulses cannot 
eosily be observed when superimposed on il. An FC 
coupling network provides for inlroducinq blanking or 
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brighlening puhes to the cathode of the CRT, thui per- 
mitting intensity modulation of the trace. 

Cathode Ray Tufa-e A Type 5ABP fube is used wjfh 

occelefoting polentiol of 3 kv. A P-7 screen is normolly 
supplredr with P-1 Or P-1 1 screens optional Cut no oddi- 
Monol cosL 

Time Marker Input For those applications vvhere 

Mming markers are needed, on over-biosed oniptifier pro- 
vides for (heir introduction, vip p cOaxlpI input, wKhout 
Interaction with the observed wpveform. 

CHARACrCRISnCS 

Swoop Circtjirt — ^ Phpntasfron follovv^ed by push-pull 
linear omplifier. Triggered, recurrent. or single sweeps as 
desired. 

Swoops- - — ConMnuously variable from ,3 sec/cm (o 
3 microseconds/cm in (en calibrated rpnges. CalibraHon 
accuracy of di 5%. 1 sec/cm and 3 sec/cm ovoilable on 
special order. 

Mttgnificotion — Any desired 20 V* af the sweep 
can be spread over the enlire trpce. 

External Sweep Input Vici 100 K potenfiomefer 

and DC coupled amplifier., 1 v/cm maKimum sensitivity. 

Trigger Reguiremonts — ^ Triggers from signals be- 
ing observed svhjch produce deflection of 5 mm. or grealer. 
Extern ol triggers of either polarify, pulses Or sFiie waves. 

1 0 mV or larger. 

Vertical Deflection Sensitivity ( peak to poak)^» 

Direct to plafe — 13 v/gm. Via ompJifier 5 mv, to 50 v/cm. 
Sensitivity reduced by o factor of 1 0 when probe is used. 

Inpift IrtTpodanco — 1 meg. shunted by 45 mmf. 
With probe 10 meg. and 14 mmf. 

Vertfcal Amplifier Response — For sensitivities of 
.15 v./cm or lower: Bond width DC (o 2 me. Rise (Fme .2 
microsec. For sensFtiviiies between .5 mv and .15 v/cnn;. 



BcmdwidPh DC ro 1 mo. Rise Hme .4 microsecond. 

Calibrating Voltage — $quore wave, approximaiely 
1 kc, Niriie ranges^ 5 mv to 50 v full scale. Continuously 
vorioble, accurate withFn 3 % of full scale. 

Waveforms Available Externally — Sweep sow- 
tooth, 100 vohs peak. Delay (rigger, 75 volts peak. Posi- 
Mve gate, 1 50 volts peok. The squore wave colibroting 
signal, 0-50 volfs peok. 

Conneetton to CRT Cathode “ Vio .1 mfd. capac- 
itor. RC— .01 sec. 

Accelerating Voltage on Cathode Roy Tube — ^ 

3 KV. 

Time Marker Input Via Isolating itoge \o video 

amplifier. Minimum marker ampCitude S V. 

Fewer Requirements — 105-125 volts, or 210-250 
volts, 50-60 cycles, 200 wafts. 

Dimensions — I 5^-/,"^hlgh, 1 2 ^ " w|de,22 ^^"deep. 

Finish Ponel, phofo elched aluminum with block 

letters. Cabinet, gray wp'n kle. 

Weight 56 poueds, complete with accessories. 



Vacuum Tube Complement — 

Trigger Amplifier 2 6AU6 

Trigger Amplhude Conirol 6AU6 

Trigger Limiter and Clomp Diode ....... . 6J6 

PhantasPron Sweep Generator 6BH6 

Phan(oslron and Sweep Output Calhode 

Followers 1 2AU7 

Sweep Amplifier 1 2AT7 

Deloyed Trigger and Magnifier Selector. . . . 6J6 

Oeloyed Trigger and Magnifier Sherper 6AU6 
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Mcigntifilei' Sweep Generofor . . 

Magnifier Sweep and Delayed Trigger 

Colhode Followers 

Mognifier Sweep Volloge Regnldtor and 

Clamp Diode 

— Gote Amplifier ond Blanking Gafe Inverter 

Blonking Oscillotor 

Calibraror Mulrivibralor 

Calibrolor Diode and Oelpu-i Cathode 

Follower 

Blanking Bioi RecMfier . 

Vertical Pre^Amp. Irpuis 2 



Vertical Pre-Amp. Outputs ? 

VerMcal Gain Control Cathode Followers . . 2 
Verhoal Main Arnplifier Inpuls 2 



6AU6 Vertical Main Amplifier Outputs. ........ 2 6AG7 

Vertical Amplifier Vohage Regnlafors. ..... 2 ^2AU7 

I2AU7 JViQTfer Input Amplifier. dAUd 

Low Volrage Rectifiers. 4 6W4GT 

12AU7 High Volrage Rectifiers 2 TV2 

i 2AU7 High Volloge Supply OsciHaror ........... 6A05 

6AU6 Voltage Reference 5651 

1 2ALf 7 Volspge Regufafor Amplifiers 2 6AU6 

Voltage Regulator Series Tube, 6AS7G 

I 2AU7 Sweep Power Supply Rectifier. 6X4 

6AL5 Sweep Power Supply Regulotor. . . . 1 2AU7 

5079 Cathode Roy Tube 5ABP 

1 2AU6 
12AU6 



1 2AU6 $950+00 t.o.h, Portland, Oregoni 
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TYPE 513-D 




GEMRAL DESCRiPTtON 

TEKTRONIX Type is o portoblen ielf<on- 

tgiredj precisfon inslrumeiit specifically designed foi" Ihe 
study af shorl duroHon pulses, (l- features a 5KP lype cath- 
ode ray tube with an occeleroHng pofential of 1 2 kv, mak- 
ing il particularly useful where o high writing fate is 
reciuired, or when It is desired to photograph single high 
speed sweeps. 

The direct coupled vertical ompllfief, wilh its rise time 
of . 025,11 SEC, extends its usefulness beyond the limits of 
any previous cathode ray oscilloscope in general lob- 
oratory work. 

Frequencies of 10 me can be synchronized and dearly 
observed on this instrument. A pulse as short as .05,usec 
will serve to trigger the sweep generator, but pulses of .1 
sec duration or full cycles of as low as 10 cps can be 
observed in their entirety. 

VERTICAL OEfLECriON SYSTEM 

Direcl Coupled Amplifter — A distributed type ver- 
tical amplifier is used which provides a sensitivity of 
.3 v cm in the direct coupled positjon, or a maKimum sen- 
sitivity of .03 vcm '.vhen capacitively coupled. The verti- 
cal amplifier is adjusted for opt! m urn transient response- 

Sensitivity Control — Two controls are provided to 
enable the Type 513-D to display a wide range of signal 
amplitudes. The vertical deflection sensitivity control in- 
serts RC compensated attenuators ond oho Inserts the pre- 
pmplffier stages In the two highest gain positions. It is 
variable in steps of approximately 3 to 1 - The vertical 



amplifier attenuator U a low Impedance potentiometer 
providing a continuously variable attenuation of 3 to 1 
fo fill in the steps of the vertlcol deflection sensifivity con- 
Irol. The o “derail sensilivity of the verticol amplifier Is con- 
tinuously variable from ,03 volts/cenlimeler to 100 volls/ 
centimeter^ peak to peak. 

A. C. - D* C* Switch — When ihe direct coupled feo- 
ture of the amplifier is not needed, or when it Is desirable 
to observe only the ac components of the signal, this 
switch may be thrown lo lhe ac position, inserting a cou- 
pling capacitor. 

Input Selector — ^The SI 3-D is equipped wirh two 
signal input connections, ellher of which may be used, still 
retaining lhe full bandwidlh. Selection Is made by lhe 
verticol rnpul selector switch. This feature offers p con- 
venient method of making rapid comparison between iwo 
signols, 

Cc»rt$tant Input Impeciance - — The input impedance 
of 1 megohm end 40 iiy^f is mairlained at all sensitivity 
settings, permitting use of R-C input probes. 

Probe — The Type 513-D is supplied complete with 
a high impedance probe on a 42 cable. The probe Is 
R-C compensaled and hos an attenuatlori of 1 OX with an 
input impedance of 10 megohms and a capacity of ap- 
proximately 14 mmf. 

Auxiliary Power — A power supply socket is pro- 
vided for u cathode follower probe or an auxiliary omplr- 
fier stage connected close to the circuit under observoilon. 
6.3 volts ac at .5 omp and 15 to 150 volts reguloted 
do Ql 15 ma. is available. 6.3 volts ac Is also avail- 
able from a front panel pin jack. 

Sigi^al Deloy Network — A .25 microsecond delay 
network provides a means of observing the front of a 
pulse which is being used to trigger lhe sweep, by delay- 
ing the appearance of the signal until lhe cathode ray 
tube is urblanked and the sweep operating linearly. 

Ar^ipNtude Cnlibrptor — Amplitude calibrotion is 
accomplished by means of a comparison square wgve 
whose ampiitude is conTinuousty varioble in 7 ranges from 
.05 volts full scale to 50 volts full scale. Accuracy of square 
wave amplitude exceeds of full scale. The cali- 

brator voltage is also brought out lo a uhf connector so 
that it may be used for checking the Adjustment of the 
probe or the R-C ollenuatars incorporated fn the vertical 
amplifier, or used in conjunction with olher equipment. 

Direct Connection to CRT Deflection Plates — II fs 

often desirable to moke o low capacity-low indudonce 
connection to the deflection plates to permil observation 
of extremely high speed transients which would be dis- 
torted by the amplifier. An aperature iri the side of lhe 
case permits convenient direct connection to the deflec- 
tion plates. 

HORIZONTAL DEFLECTION SYSTEM 

The sweep system employed in the Type 513-D is in 
most respects similar lo that of the widely used TEKTRONIX 
Type 511-A Oscilloscope. 
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Triggered Sweep • — A conMnuously variable, linear, 
rriggered sweep is ovailpble covering ihe range of .01 
sec/cm (o .1 microsec/cnn. A two dial sweep Hme multi- 
plier is ujs^d which makes possible rmtch more accurate 
readings than were possible with previous instruments. The 
sweep time is occurate to within 5% of the dial read- 
ingSr permuting the Type 51 3-D to be used for many 
frequency and time measitremenls. The sweep moy be 
reodify synchronized with sine waves of frequencies as 
high as 10 me or with pulses os short as .05 microsecond. 
When triggered by a sharp pufse, the sweep is started 
and the cathode ray tube is unblanked in less than .T 
microsecond. 

Trigger Selector •— The sweep may be triggered by 
on external signal of eifher positive or negative polarify. 
It may aiso be triggered by eiiher the positive or negative 
portion of the signal under observotion, or ii may be 
synchronized with rhe power 1 ire frequency. 

Trigger Rote Genorotor — . A built-in, free running, 
blocking oscillator Is used as o trigger rale generator. 
The frequency is variable rn 5 steps from 200 to 5000 
pulses per sec. A positive pulse of approximately 60 volts 
amplitude is available on a front panel binding post so 
that Ihe trigger rate generator may be used to synchronize 
external equipment, 

Rocvrrent — A conventional free runrtingr 

spwlooth sweep may be obtained merely by readjusting 
the sweep sfpbility control. This sweep moy be readily 
?ynchroniied with the waveform under observation. 

$w«ep Magni-fler^A control on the panel allows 
any selected 20713 of the sweep to be amplified five limesr 
except on the 0.1 ^isec/cm range, and Ihus expanded to 
cover the eniire trace. 




External Sweep — An external sweep may be ap- 
plied to the horizonto! deflection plates vio on oftenuatpr 
and o iwo stage direct coupled amplifier. The maximum 
sensiMvity U 1 ,6 volts (peak to peak! per cm of deflecMonr 



OTHtff FCATURfS 

Delay ad O^rte — A delayed positive gate of op- 
proximately 30 volts amplitude is ovoiloble at a front 
pcmel binding post. The slarl of the gate may be posi- 
tioned a\ ony point on the sweep up to .3 microsecond 
from the start of the sweep by means of a controi on the 
front panel. The rise rime of this delayed gate is op- 
proximatefy .75 microseconds. 

Dalayad Trigger — In coses where o trigger of short 
rise time ps desired,, a trigger of 50 volts omplitude, across 
1 00 ohms, Is available on a separate Output connector. 
The rise lime is .1 microsecond and its total duration Ts 
op proximo I eiy .25 microsecond. This delayed trigger may 
be positioned to any point on fhe sweep, from within A 
microseconds of its start. 

The deloyed gofe ond the deloyed trigger may be used 
slmultoneously if if Ts destred. This feature greatly extends 
the usefulness of the Type 513*D in the fields of radar, 
medical research, ek. 

EdgaUghTad Graticule — As in all other TEKTRONIX 
Cathode Roy Oscilloscopes, a plastic, edge-lighted grati- 
cule is provided. The illumination on this graticule may 
be adjusted by a front panel control. CeniTmeler lines are 
scribed in both the horizontal and vertical directions !o 
facilitate accurate measurement of amplitude and duration 
of the waveshapes being observed. A color filter is pro- 
vided to increase Ihe contrast when viewing In a brlghtfy 
lighted room+ 

Output Waveforms Binding posts are provided 
on the front panel, making avo liable, Tn addition to the 
delayed gale ond trigger, the sweep sawtooth ond a posi- 
tive gate starting simulFoneously with ihe sweep and of 
the same duration. These woveforms are taken from the 
Outputs of cathode followers, so that the termination will 
not affect the operation of ihe instrument. 

Regutated Pawar Supply — All dc voltoges ore 
electronically regulated. Also, Ihe Type 51 3-D feotures 
a reguiated 1 2 kv accelerating voltoge supply. This pre- 
vents 0 change in acceleration potential 05 the Intensity 
Is changed, ft makes possible Ihe high accuracy of the 
calibration on the Type 5 1 3-D as there is very litlle 
change of image size with a chonge of brightness. The 
Typ« 513 -D Is not affected by line voltage variations 
over the range of 105 lo 125 volts, 

fntertsitr Modulation (Z Axis) — A binding post 
Ts provided or the panel for the purpose of receiving ex- 
ternal blanking pulses, time markers, etc. 

CHARACTERiSTiCS 

Sweep Crrcuit Hard tube lype, either triggered or 
recurrent as desired. 

Sweep Time ^ — Continuously voriablen ,01 sec to ,1 
microsecond per centimeter of deflection. Calibration oc- 
curacy 57 p or better. 

Trigger Requirements — Sine waves 0.5 to 50 v 
peak. Pulses 0.15 to 15 v, as short os 0.05 psec. Signal 
under observation producing 0.5 cm or more deflection. 

Sweep Log — .1 micrcsecond, rnciximum. 

Sweep Mognificatiort — ■ 5 times indicated sweep 
speed, except on fostest range. 
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EKtcrnal Sweep Input — “Coupled via lOOK pofen- 
Homefer and 2 5fag& direct coupled sweep gfmplifier. Mox- 
itnuni! detlecItQn sensiH vfty , 1.6 voMs per cm dc or penl? 
fo pecifc oc. 

VerMcnl Amplifier 4 stage. 3rd and A\h sloge 

direct coupled puili-pull. DiiJribuled output (4ttil si age. 

A. C. Vertical Deflection Sensitivity — Continu- 
ously vciriable ffOm .03 volts cm to 100 voits cm , peak 
to peak. 



D. C. Vertical Deflection Sensitivity — Continu- 
ously variable from .3 voli cm to 100 volts. ^cm , peak 
to peak. 

Probe — R-C frequency compensoied. The sensitivity 
[s reduced by □ factor of 1 0 wficn the probe is used. 

Input Impedance 1 meg shunied by 40 mmf 
With probe, 10 meg Ehynted by 14 mn^f. 

Vertical Amplifier Transient Response Rise 
lime j 1 0% -P07-S J .025 microsecpndr 

Signal Delay Network — Provides .2 5 microsecond 
signol dekiy. Permils observation of wcivefronT thgl trig- 
gers Sweep, 

Calibrating Voltage — Square wove, approximcitely 
1 kc. Seven ranges^ 0.05v lo 50v full scale. Continuously 
variable, accurate wiihin 3% of full scole. 



Output Woveforms — -Sweep ggwiooth, deloyed 
trigger, delayed gate, gate, 1 kc collbrator square wave, 
trigger from Inierngl rate generator. 

Internal Trigger Rate Genemfor — 5 rouges from 
200 to 5000 cycles per sec. 

Cathocie Ray Tube — A metallized type 5XP caihode- 
roy tube with P2 phosphor Is furnished wilh the Typ« 5 1 3 
unless a ft or PI 1 phosphor Is specified os ihe oplionol 
choice. 

Construction — Completely self-cgnlalned, cobinet 
and chassis mode of electricolly welded aluminum alloy. 
Pholo etched frgnfe panel. 

□ imenslnns — 1 0 '4 " high, 12^'^ wide^ 22 % " deep. 

Weight — - 79 pounds, complete with accessories. 

Power Requirernents — IQS- 125 or 210-250 volts, 
50-60 cycles oc , 475 wptig. 

VACUUM TUBE COMPLEMENT 



Input Pre-Amplifier 1 2AW6 

2nd Stage Pre^Amplifier 12AW6 

Pre-Amplifier Cathode follower 1 2AT7 

Gain Control Coihode Follower 1 2AT7 

Probe Power Cathode Follower 6J6 

Internal Trigger Amplifier T2AW6 

Delay Line Impedonce Watching 

Cothode Follower 1 2AT7 

Driver Cathode Follower 1 2AT7 
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DrTv^r . t j . . . r , , 6AH<i 

Driver Voltage Cafhode Follower . 6AS5 

Cal. MultivFbi'otor 1 2AU7 

Ccil. Limiter and Oefput CafKode FoUowet'. . 12AU7 

Oi^lpet Disfributed Amplifier . .... 1 4 6CB6 

Trigger Invefier 6AH6 

Trigger Amplifier dc Reilorer . . ...... ’A AAL5 

Coupling Diode . - 6AL5 

Trigger AmpIKier .... ......... 6AG7 

Sweep Mytitivibrator 6AH6 

Sweep Wyltivibrator 6AG7 

Sweep GeeerofOr Clomp Tube . . . 6AG7 

Sweep Chorging Polentiol Cothode 

Follower 

Sweep do Resiorer 6AL5 

Sweep Amplifier, Phose Inverter 1 ?AU7 

Sweep Amplifier 7 6A05 

Sweep d^; Level Co'HTrol 2 bCB6 

-j-Gale Output Calhode Follower ....... Vi 1 2AU7 

Astigmatism Polentiol ColHode Follower . , . Vs 1 2AU7 

Unblon king Amplifier, Inverter . I 2AT7 

Unblcirking CotSode Follower 6C4 



Sweep Lengih MuIMvibralor T ?AT7 

Sweep Oufpuf CafKode Follower ........ dC4 

Sweep Wagnlfier dc fiesforer 6AL5 

Sweep Magnifier . . 6J6 

Colhode Ray Tube . - - 5Xf^ 

1-000 V Rectifier. Doubler 2 6X4 

-■I-- 000 V Series Regulator 6A$5 

-■f-SOOv Regulolor Amplifier 6AU6 

4-275 V S^rfes fiegulofor . . . . . 6AU5 

-|-275 V Regulotor Amplifier 6AU6 

-|-275v Series Regulotor 6AS7 

-|-2?j V Regulator Amplifier . 6A(J6 

-|-225v Regulator Com pa ro for 1 2AK7 

4-225 V Vollage Reference 565\ 

~1 50 V Rectifier 2 6X4 

— 150v Reference OD3 

High Voltage Oscillafor Regulolor -6AU5 

High Volfoge Oscillator dAU5 

High Voltage Rcgulafor Comporotor 1 2AU7 

-] 1 0 kv Recllfier, Doubler 3 5642 

• — 2000v Rectifier 5642 

Delayed Gale Multivibro'br 12AT7 

Oeloyed Gate Calbode Follower Vi 1 2AT7 

Blocking Oscillotor Trigger Tube Vs- T2AT7 

Delayed Trigger Blocking Oscillafor ...... 1 2AT7 

Delayed Trigger Oufpuf Cothode Follower. . 1 2AT7 

Trigger Rote G^n, Blocking Oscillator. ... 6J6 

Trigger Rafe Gen. Cothode Follower 1 2AT7 



Price 3 h 1 ^650.00 f.o.b. Poriland, Oregon. 

TYPE 513 CATHODE PAY OSCtLLOSCOPE 

The Type 5f3 Carhode Ray Oscilloscope is Identical 
ro Ihe Type 51 3-D, except thof the .25 mlcrosecand Signal 
Delay Network Is omitted. Price $ly600*00 f-0,b. Porl- 
land, Oregon. 
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NEW VERTICAL AMPLIFIER 
6cm undtjtorfed deffecTton 
BondwIdHi — dc to 10 me, 0-04 /^sec ri&«Ttme 
Sensitivity — dc to 10 me, 0.3 v/cm to 1 00 v/<m 
2 eps to 1 0 me, 0.03 v/em to 100 v/em 

NEW CATHODE-RAY TUBE 

Flat-faced, 3 kv accelerating potential 
TIME BASE RANGE 

0*1 ^see/cm toO.01 sec/cm, accurate within 5% 
DIRECT COUPLED UNBLANKiNG 

Uniform ert grid bias regardless ol sweep time 
and repetition rate 

NEW CALIBRATOR 

Variable duty cycle square wave 

GfJNFEHAL DfSCRIPTION 

TEKTRONIX Type 51 J-AD Cathode-Ray OscHlos^op# 
is a self-contained geiiefal purpose precision instrLinient, 
designed specifically to incorporate the advantages of 
direct cocpling^ excellent transient response and high gain 
into P medium priced oscilloscope. The successfLl realiza- 
tion of these qualities in an Instrument hos been combined 
with economy and portability by the use of distributed 
omplifier techniques. 

Accurate measuremenfs of timing and omplitude are 
possible, with corefuJIy calibrated controls reflecting the 
use of precision and matched components in fully com pen* 
sated circuits. 



VBRTICAL DEfLKTION SYSTEM 

10 me Direct Coupled Amplifier — The best over- 
all criterion of amplifier response is the quality of ihe re- 
productio'n of a square wave. Therefore, the verticol ampli- 
fier of Ihe TEKTRONIX Type 5 14- AD Oscilloscope is adjusted 
for optimum transient responsej. as ore oil TEKTRONIX 
amplifiars, A sensilivity of 0.3 v/cm Is ovailoble in both 
direct and capacitive I y coupled positions. Additional sen- 
fiilivity of 0-3 v/cm to 0.03 v/cm is provided with capaci- 
tive coupling only. 

The d esirable combination of 1 0 me bandwidth, direct 
coupling, high sertiitivily and 6 cm undislorled deflection 
is achieved efficiently by the use of a 3 section distributed 
amplifier in the push-pull output stage, 

Ducil inputs- — Provision is made for observing either 
one of two signal sources separately by the turn of a switch. 
This permits the change in wave shape between the Input 
and output of o circuit to be conveniently seen, comporEsons 
of amplitude and time relationships to be mode, or ob- 
servation of other phenomena Involving the relative forms 
of two different sigrrols. 

Direct or Ccipacitrve Coupling — In the observa- 
tion of ripple VO I lag e, noise level, etc., it is sometimes 
unnecessary to display the dc component. Indeed, the 
sensitivity necessary to amplify the ac component suffi- 
ciently to be observed often will cause the dc component 
to exceed the ronge of the vertical position controL An 
AC- DC switch Inserts coupling copocitors for the convenient 
onalysis of this type of waveform. 

Deflection Sensitivity Controls — The problem of 
attaining a large variation of amplifier gain, to permit dis- 
playing a wide range of signal omplitudas without dislor- 
tlon, is multiplied by the necosslly of retaining stable ampri- 
fier charoeferistits over the full range of sensitivity. This 
requirement is solved m the Type 514-AD by using a high 
gain amplifier and inserting precision, frequency compen- 
sated attenuotor networks. These vary the over-oil goin in 
steps of Approximately 1 0 db, permitting a range in vertical 
deflection sensitivity of Oh 03 v/cm to 100 v/cm. 

TcJ obtain continuous variation between the 10 db steps, 
o potentiometer is employed in a cathode follower circuit. 
No appreciable change in arnplifler stability ar frequency 
response h encountered In adjusting the gain over this 
range. 

Direct Input to CRT For those occasions when a 
direct, low capacity connection to the deflection plates is 
desired, an access panel on the side of the instrument 
affords convenient plcg*in focililies for this purpose* 

SWEEP CiPCUiTS 

The Type 514-AD offers complete flexibility of opera- 
tion within Ihe limits of its design. A highly adaptable sweep 
system provides a fitting counterpart to the vertical ampli- 
fier previously described. The sweep generator, operating 
over a wide range of sweep rates, can be triggered from 
o versatile trigger selector system, offering convenient ad- 
aptation to the test conditions. 



TEKTJtONlXy INC 



CATHODE-RAY OSCILLOSCOPE 



Offering ti range o-f sweep r£]^e$ from 0.1 ,usec/cm io 
0.0 1 sec/cm, the sweep generator ton be iyjichronkzed 
wSth frequencies as high os 10 me, or triggered by pulses 
os shorf 05 0,05 /isec. The ert becomes unblonked, ond ihe 
sweep is operoting linearly, wfthin 0.1 jusec after o shorp 
Irigger impulse is received. 

Trigger Facilities — The obillty to synchronize with 
posilive or negalive pulses — from fKe signal being ob- 
served or from an external source — offers great flexi- 
bility of operation. Synchronization with the power line 
frequency is oplionaL 

A wide-band phase splitter and triggerH amplifier pre- 
serves the risetime of high speed trpnsienits, permtHing the 
unusually short starting and unblanking time. 

Sweep Generator “ The sweep generator circuil of 
the Type 514-AD is similar to that of the Type 511 -AD. 
The versatility of operation which characterizes the Type 
51 1 "AD Is shared by this insttument. 

The sweep generating circuitry is such that a slight ad- 
justment of the sv/eep stabilily control is sufficient to obtain 
either recurrent or triggered sweeps. Pulses occurring 5 
/isec opart will trigger individual sweeps, and the ope rat- 
ing stobillty of the circuits is such that long periods con 
separate enabling pulses. In the free running condition, u 
sweep repetition rate of unusual stability is obtained. 

Sweep Amplifier ■ — The sweep amplifier is a direct- 
coupled, wide -band ompLifier engineered to reproduce the 
sawtoolh woveform faithfully ond amplify ft to the neces- 
sary voltage to deflect the electron beam across the cath- 
ode-ray tube screen. An internal adjustment is provided 
should it become necessary to compensate for the changes 
caused by re place me nt of the sweep amplifier or cathode- 
ray tubes. 

For those occosions when it is necessary to use on ex- 
ternal source as a sweep generator, the introduction of 
desired waveforms is sEmplffied by a front panel connec- 
tion, This input, which fs connected to Ihe amplifier by 
means of the sweep time selector switch, U provided with 
0 separate varioble attenuotofr permitting a maximum 
sensitivity of 1.5 v/cm. 

Sweep Magnifier — A control on the panel allows^ 
any selected 20% of the sweep to be amplified five times, 
except on the 0,1 j^sec/cm range^ and thus expanded to 
cover the entire trace. 

MEASUREMENT FEATURES 

The occuracy of imdicatfon of the Type 514-AD is in- 
sured by the consistent operation of the carefully de- 
signed amplifier, sweep and calibrator circuits. 

Amplitude Colibrotor A variable duty cycle square 
wave CO lib ration voltage is provided. This voltage is con- 
tinuously variable from zero to 50 volts In seven ranges, 
accurate within 3 % of full scale. The duty cycle Is variable 
from 2 % to 98%. This permits the duty cycle of the cali- 
brator to be matched with the duty cycle of the observed 
signal, thus minimizing error in omplitude calrbralion of an 



ac coupled signal due to change in amplifier bias with 
Ihe duty cycle of the signal. 



Sweep Timing — The five range sweep time selecfor 
offers a choice of sweeps ranging from 0.1 psec/cm to 
0.01 sec/cm. The sweep time multiplier, consisting Cff o 
1 0 section precision fixed resistonce and a calibrated 
voriobio resistor, perinits readings of sweep lime accurate 
to v/jthin 5%, thus eliminating the need for timing markers 
in most meosurement appIlcoMons, 

llluminfited Graticule — Accuracy of timing and 
amplitude measurements is enhanced by scribed graticule 
markings, which are illuminaled in a color complementory 
to that of the filter. Direct voltage measurements of any 
portion of the signal can be made when the deflection sen- 
sitivity is pre-set with the aid of the catibrotor. A glance at 
the settings of the sweep time controls likewise suffices for 
occurola measurements of duration, repetition rates, etc. 



inten^rt/ Modulation — Provision is made for bright- 
ening or blanking pulses to be introduced on the cathode 
of the ert-^ via an rc coupling network. In cases where the 
observed woveform Is extremely complex, and measure- 
ments must be mode more accurately thon is possible with 
Ihe oscilloscope calibration alone, inlensity modulation 
offers an easy method of introducing timing pulses. 




OUTPUT WAVESHAPES 

In the measurement and observation of complex phe- 
nomena, it is frequently necessary that much ouxlliary 
equipment, in addition to the oscilloscope, be operated in 
a strict time relationship to the phenomena. To eliminate 
the necessity of special external shaping and amplifying 
circuits, the Type 514-AD offers a voriety of output wave- 
forms to control the operation of this accessory equipment. 

Sweep Output — To use os a sweep on an external 
ert, or to facilitate time delay ope rat ions, q sweep saw- 
tooth of 15 volts amplitude is available at the front panei- 
Cathode follower output provides a reloflvely low imped- 
ance ond prevents loading of the sweep generator circuit. 

Positive Gate — Frequently, it is desirable thal aux- 
iliary equipment operate only for the period of the sweep. 
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A square posiMv* pulse- of the same durqKon of the iweepj 
and of 40 veils amplilude, provides o convenienl means 
of triggering and goHng os^oeioied equipment. 

Negative Oote- — A similair pulse^^ of opposite polarity 
and —40 volts amplitude^ appears simulfaneously at 
another front panel binding posl^. offering like oid 5n op- 
eraUng auxIFSory devices. 

Calibrator Output — The square wave opIibraFor 
outpul, available at Ihe froni panel, permits convenient 
checking and adjustmenl of the Type 51 4-AD compensating 
capacitors, and provides oio accurately adjustable signal 
source for calibrating olher equipmenL 

ADDITfOMAl FEATURES 

Probe— Some observations require greoi care to pre- 
vent undue Interference with the sigriot source. A small^ 
insulated lOnt probe is furrtished with the msirument. The 
probe presents on input impedance of 10 megohms porcil- 
leled by opproJiiinately 14 ^t-jnf, minimking stray pickup 
ond providing reduced loading on the circuit under ob- 
servation. 

R«9ulat«d Power Supplies — -To insure consistency 
tn operation, alF dc power supplies In the Type 514-AD 
have been regulated ogainst voriations In lood^ and line 
voltage changes over the ronge of 105-1 25v. Changes in 
load, such as Increasing the inlensily of the trace, do not 
appreciably vary the deflection sensitivity of the instru- 
mentj thus maintaining accurocy of timing and amplitude 
colibration. 

Construetton — High quoFity, electrically welded oFu- 
mlnum oFloy is used In the construction of the frame, chassis 
and case, provFdEng a IFght^ clean mechanical design that 
reflects the careful thought which enters into the develop- 
ment of all TEKTRONIX instruments. All chassrs are mounted 
so that the wiring layouts ond components ore readily 
accessible, permitting easy mointenonce and repair. The 
cabled wiring, terminal boards, mounting bracicels and 
other details mirror the effort which is put forth to moke 
the appearance of TEKTRONIX instruments consistent with 
their operation. 




TYPE 51 4 -AD CHARACTERISTICS 

Sweep Circuit — Hard tube type, triggered or recur- 
rent operation os desired. 

Sweops — Continuously variable, Q.Ol sec/ cm to 0-1 
^c-see/cm, Collbrotion accuracy 5%. 

Tri99cr Reciutrements — Sine woves 0,5 lo 50 v 
peak. Pulses 0.15 to 1 5 v, os short os 0,05 ^xsec. Signal 
under observation producing 0.5 cm or more deflection. 

Sweep Lag — 0.1 jH^sec^ maximum. 

Sweep Magnifkatron — 5 times indlcoied sweep 
speed, except on fastest range. 

External Sweep Input — Direct coupled via 10G k 
potentiometer and sweep omplifier. Defleciion sensitivity 
1 ,5 v/cm. 

Vertical Amplifier — 4 stage. 3rd ond 4th stoge 
direct coupled push-pull. Distributed output (4th) stage. 

A, C, Vertical Deflection Sensitivity — Continuously 
varioble from 0.03 v/cm lo 100 v/cm, peak to peak. 

C Vertical Deflection Sensitivity — Continuously 
VO ri able from 0.3 v/cm to 1 00 v/cm, pook to peak. 

Input Impedonce — 1 meg. shunted by 40 /.i^f. With 
probe, 10 meg. shunted by 14 

Vertical Amplifier Response — D.C. to 1 0 mc^ sensi- 
tivity of 0.3 v/ciTi or lower; 2 cps to 1 0 me, sensitivity of 
0.03 v/cm or less, 

Verttca I A m p I if ler T ran si enf Response — Riseti me 
n0%-90%) 0.04 ^^sec. 

Signal Delay Network — Provides 0.25 jttsec signal 
delay, Permits observation of the waveform that triggers 
the sweep. 

Calibrating Voltage — Varioble duty cycle square 
wave. Severt ranges, 0,05v to 50v fuli scale, continuously 
vorTable, accurote Vfithin 3%. Duly cycle varioble from 
2% to 98%. 

Output Waveforms — -Sweep sowtooth, positive gote, 
negotive gate, square wave colibrotioni signol. 

Cotliocle*Roy Tube — A 5ABP1 cothode-ray lube is 
furnished unless a P7 or PI 1 phosphor is specified os the 
optional choice. An accelerating potentiol of 3 kv Is used 
(+ 1.5 kv and - 1.5 kv}. 

Construction — Compleiely self-contoined, cabinei and 
chassis mndeof electrically welded aluminum, Phoio etched 
front p-cinel. 

Dimensions — 15-15/l b^' high, 12?^'^ wide, 22 Vi '" 
deep. 

Weight — 61 pounds complete with accessories. 

Power Raqurrements — 105-125 or 210-250 volts, 
50-60 cycles 375 watts. 

Vacuum Tube Complement — 

Trigger Phase Splitter 6AC7 
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Trigger Coupling Diode - . - 6A15 

Mu I M vibrator 6AC7 

Multivibralor . . ........ . 1 2AT7 

Unblooking Cathode Fotlower. ........... Vj 1 2AT7 

Unblonkmg Limiter . . ''A 1 MU7 

Gate Output Phflie SpliHer 1 2AU7 

$eoond Anode Colhode Follower V 2 I 2AU7 

Mognified Sweep CF Driver . , r V 2 1 2AT7 

Sv^eep Output Cofhode Follower , , - V? 1 2AT7 

Sweep Generator . , . , AAG7 

Sweep Charging Potential Cathode Follov^^‘er . ■6C4 

Sweep Magnifier . ^6/6 

Sweep DC fteiiorer. ................... 6AL5 

Sweep Amplifier 2 6AU6 

Oulpur Level Tubes 2 6CBA 

-|-450V RecKfier AX4 

-|-450V Series Regulator ............... 6AQ5 

-|-450V Regulator Amplifier dAU6 

-h225V RecHfier ... 2 5V4 

-|-225V Voltage Reference, . 5^51 

-|-225V Regulator Co mpo rotor 1 2AX7 

-j-225V Regulator Amplifier 6AU6 

-|-22SV Series Regulcrtor 6AS7 



-150V Rectifier . 6X4 

— 1 50V Reguloior . OD3 

High Voltoge Regulator Amphfier ^AS5 

High Volloga Regulator ComippratOr, 1 2AU7 

High Voltage Oscillotor. , . . 6AQ5 

High Voltage Rectifier. 3 5642 

1 it Preamp Stage ^ . 1 2 AU6 

2n.d Preamp Stage . 6U8 

Trigger Amplifier . , , . 6IJB 

Cathode Follower, 2 1 2AT7 

Pha^e Inverter Compensator ............. 1 2AT7 

C. F. Voltage Regulator . . 6AS5 

Output Driver 4 6AU6 

Push-Pull Output. 6 6AG7 

Cal. Multivibrator and Output CF ......... . 1 2AU7 

Cal. Multivibrator and Limiter ............ 6Ufl 



Prke — $950 f.o.b. Portlond, Oregon 

nr Pf 5 1 4-/1 C/LTHODf-ff/Lr OSCILLOSCOPE 

The Type 514-A Cothode-Ray Oscilloscope ii identkol 
to the Type 514-AD except that the 0,25 ,as.ec Signal Delay 
Network is omitted. 

Price — * $9M f.o.b. Portlandx Oregon 



TEKTRONIX^ INC 




CATHODE-RAY OSCILLOSCOPE 



TYPE 517 




GENERAL DESCRfPTfON 



The TEKTRONIX Typ» 5 1 7 is a wide-bcind high-voJtpge 
cqthode-fpy oicilloscope designed prlimarily ^or ihe obser- 
vation ond photogropbic record irhg very fost-rising 
waveforms having law dyty cycle. 

The use of 24 kv accelerating poientidl on o metallized 
cothode-roy tube permits photographrc recording of single 
sweeps of Ihe maximum writing-rote permilted by the 
verhcol amplifier and svweep circuFts. Distributed type 
verticol cnnplHiers provide a rise-lime of 7 mrlli-micro- 
seconds wth o moxFrflum sensitivity of .1 V /cm. Both om- 
plitude ond time calibrotlons Qrs provFded. SufficFent 
time deloy Fs incorporated io the vertical ompIFfier to 



permit viewing the leoding edge of the waveform which 
iriggers the sweep. 

The Type 517 consists of iwo enits^ indicotor ond power 
supply, mounted on a Scope -Mobile, thus mo king o very 
convenient mobile unit. If desired, ihe unils may be lifted 
off the Scope -Mobile for bench use, 

VERTICAL DEFLECTION SYSTEM 

Distributed Amplifier In order to provide suffi- 
cient verliecil defleclion voltoge w|ih o rise-time os short os 
7 milli-microseconds for a cothode-ray tube using 24 kv 
accelerating potentiol, a distributed amplifier is employed. 
This amplifier consists of 5 distributed slages plus a phase 
inverter ond a trigger tube- The first two sfoges us# six 
^AK5 tubes eoch, next a stage of seven 6CBd tubes and 
o phase inverter of three 6C&6 tubes. The signal now goes 
lo a push-puil driver sloge having six 6CB6 tubes on a 
side; and finally la Ihe output stoge with twelve 6Cb6 
lubes On eoch side. 

Input The input to the verlical amplifier is directly to 

a 170 ohm grid line, through a UHF type coaxial connector 
mounted on the from panel- 

Probe In order to provide higher input impedances, 
a cQlhode follower input probe^ preceded by o capacliTve 
attenuator^ U used. By substituting various capacitive at- 
tenuotorsj o wide range of sensitivities and Input copaci- 
tances cart be obtairiied. 

Auxiliary Power — A power supply socket is provid- 
ed for o cathode follower probe or an auxiliary amplifier 
stage connected dose to ihe circuit under observation, 
6.3 V dc at 1 amp anij 120 v regulated dc at 10 ma 
IS available. 

Sensitivity — A front panel vertical amplifier oitenuo- 
tor control is provided which decreases the sensitivity of 
the vertical amplifier from .1 v/cm to .2 v/cm — a range 
of 2 to 1, Operation of this attenuotor does not appre- 
clabty affect the characteristics of the verlical omplifier. 

Signal Delay — Approximotely 60 mi Hi -microseconds 
of delay cable is incorporoted in the signal channel. This 
delay^ olong with the inherent delay in the vertical am- 
plifierj permits the sweep to start before the slgnol reaches 
Ihe vertical deflection plates. 

Amplitude Calibrtitor^^A pulse-type amplitude cali* 
brator is incorporated which provides continuously varioble 
output voltages in six ranges, from .15 V full scale to 50 v 
full scale, with on accuracy better than 4% of full scale, 

DIruct Connection to CRT Deflection Plofes tt is 

often desirable to make o low-capacity, tow-inductonce 
connection to the deflection plates to permit observation 
of extremely high speed transients which would be dis- 
torted by the amplifier. An aperture in the side of the case 
permits convenient direct connection lo the deflection 
ploles. 

HORfZONrAL DFftfCrrON SVSrEAl 

Since mpry of fci$f-risinQ pulses lo be observed oie 
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eilher non-repefifive or non-uni^Orrnly spoc^d, tt Is esseti- 
Hcil to hav* a sv/eep which can bo triggered by the ob- 
lerved pulie itself. The sweep circuit of the Typa 517 
con be so triggered. 

Trtggarad Swaap — A linear, triggered sweep is 
ovciilctble with eleven fixed, aocurofely timed sweeps rong- 
ing from .01 .ttsec 'em to 20 ^isec.-'cm at 24 kv decelerating 
potential and half these times for 1 2 kv. The basic sweep 
waveform is generated by a pentode damp with a cathode 
follower boot-strap to maintain the charging current con- 
sfani Ihroughout fhe sweep. The waveform Is inverted 
ond fed lo the opposile deflection pipte for balanced 
deflection, 

Triggar Salactor — A front ponel swihch permifs the 
chofee of a trfgger from an external source of either polar- 
ity, an observed signal of either polarity^ or an internol 
trigger -rate generator. 

Trigger Amplifier —To enable the Typa 5 1 7 to trig- 
ger from fast- rising signals of small amplitude, a wide- 
bandr distributed type trigger amplifier U incorporated. 
Signals of ,3 V amplitude, with a rise-time of 1 mllli-micro- 
secondj will easily trigger the sweep. When us-ing the 
observed signal as trigger, ony signol giving a deflection 
of 2 mni i? adeguaie. 

Trigger- Rate Gamer ator — A conlinuously variable 
trigger-rale generator operating from 1 5 to 1 5,000 cps is 




incorporated. This consists of o calibraled pharttastron 
oscillator controlling a blocking o^cUlotor. Two cathode- 
follower outputs ore provided so thot o time delay may be 
Inserted in one output if desired. 



POWEk SUPPLY 

Since the Type 517 is o quantitalive instrument, it is 
necessary that sweep rates and deflection sensitivities 
remain constant in spite of line voltage variations. To 
accompiish this, all crltTcol voltages ore electronically con- 
trolled. The dc supplies utilize series-regulator tubes con- 
trolled by high-gain amplifiers. Ali heaters in the indicotor 
unit ore regulated Tn rms terms by o saturable- reactor 
regulator. 

The accelerating potentials for the CRT ore derived from 
an oil -filled oscillator-type supply with the CRT gun voltage 
regulated' lo compersaie for both load and line changes. 
A panel swlich on the indicotor unit changes the accel- 



erating voltage from approximately 24 kv to approxi- 
mately 12 kv by changing the point of sampling in the 
regulator circuit. 

Totol power consumption for the Typa SI 7 is opproxi- 
maiely 1250 watts ot 105-125 or 210-250 v^ 60 cydej 
single -phase oc, 

OTHfR fEATURiS 

Calibrated Harrzantcil Shift — In addition to the 
usual full scale horizontal posilioning controf, a vernier con- 
trol calibraled In millimeiers provides accurate measure- 
ments over a range of U cm for use in measuring rise-time, 
etc, 

Matalllzad Cathoda Ray Ttib« — The use of a metal- 
lized CRT screen provides two advantages: f irstj. increased 
brightness; and second^ removal of resTduoii charge fresm 
previous sweeps. This is very Important in single sweep 
operation, since any residual charge will cause the image 
to be displaced from Its Torreci position, 

Forcad Cooling — Because of ihe high power can- 
sumption of the fast sweep ond wi de-band amplifier cir- 
cuitSj cooling fans are included in both units. The indicator 
unit has an efficient air filter to remove dust and foreign 
matter from the cooling air, 

Ovtpvt Wavaform^ — Coaxial connectors ore pro- 
vided on the front ponel, making avoilable two trigger-rote 
generator impedances^ Os well as the caljbrotor oulpul 
voltoge, A binding post makes available o positive gate 
woveform of 25 volts amplitude with a duration approxi- 
mateiy equal lo the sweep being generated, with a rise- 
time of .03 /Asec from o cathode follower source impedance 
of 200 ohms. 

Edge Lighted Graticule — As in all other TEKTRONIX 
Cothode Ray Oscilloscopes^ a specially -designed^ edge- 
lighted, plastic graticule Is provided. The illurATnaTion on 
this graticule may be adjusted by a front panel control. 
Centimeter lines are scribed in both the horizontal and 
vertical directions to facilitate accurate measurement of 
amplitude and duration of the waveshapes being observed. 

CHAMCrfRfSTfCS 

Vartical Amplifier ~ 5 stages oT distributed amplifi- 
cation; 4(h and 5th stages ore push-pull. 

Vertical Ampllfiar Transient Response — ^Rise lime 
[lOy# to 90%] is 7 m;usec i.007 ^Asec}. Response Is free 
of ringing ond overshoot. 




A 45 miMimlifOtacond pulje. inilial rirelllW* Qr\9 

pH i t*l i erg-f nd , disp-layed (i iwg-ep lirrt* of 10 

millirnitrasecondi pgr Cl?^^lr^e^c^. Nole Bmplitjgr rl^e- 
lime and ffonn ringing and ■ove^iliool. 
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Vertical Amplifier Sensitivity — The maximuiri ver- 
tical ampliffer ssnsTtivify with q 5XP ccifhode-rny tube* 
operated ot tv decelerating patential is . 1 v cm 
witKcujt a probe. With a cothode -fdllower probe, the 
maximum sensitivity is .2 v cm. 

Vertical Amplifier Atferiuator — A continuous con- 
trol with q range of altenuotiOn -from IX to 2X is provided 
rn the vertical amplifier. Fixed ping-on attenuators ore 
provided for use in coninnetion with the cathode follower 
probe. An external step atHenuator with a characteristic 
impedance of 170 ohms and a range a-f 1 to 64 db m 
1 db steps is provfded. 

Vertical Amplifier Input Impedance — Input im- 
pedance direct is 170 ohms resfstive. Impedance looking 
into probe is 12 megohm and S.n^ifd. Higher impedance 
values can be had depending upon capacitive attenuator 
used cihead of probe. 

Signal D^lay *«— Delay line of RG63U coaxial coble 
contributes 64 musec delay. This, plus the inherent delay of 
the distributed vertical amplifier stages, makes an approxi- 
ingie total spgnol delay of 120 m|usec. This signal deloy 
permits the sweep to be triggered and under way before 
the signal is applied to the vertical deflection plates. 

Vertical Amplitude Calibrator' — Pulse generator 
Operating at about 25 kc available at front panel. Six 
rqngesj 0-15 v to 60 v peak full scale. Continuously vari- 
able, accurate ■withfci 4 % of full scale. 

Vertical AmpItfJer Position Control — With 24 kv 

accelerating potentiaEj, the vertical positioning control 
moves the trace it 2..0 tm from the center line. 

$weap Circuit Triggered, hard-tube bootstrap type 

sweep circuft with inverter to produce balanced defteclfon. 

Sweaps — Eleven fixed ranges of 10, 20, 50, 100, 
200, 500 m^isec/cm and 1, 2, 5. 10, 20 j^csec/cm, with a 
maxirnurn displacement error of 2 % for 8 cm sweep length. 

Sweep Storting Time — * Approximately 70 mj:tsecfor 
the averoge instrument. A total signol detay of qppraxl- 
mafely 1 20 miusec permits the sweep to be triggered and 
underway before the sfgrial Is applied to the verticaE 
deflection plates. 

Horizontal Position Control — With 24 kv acceler- 
ating potentiali, the horfiantal pasEtlon con trot moves the 
trace Dpproximolely 5 cm. 

Horizontal Position Varnier — In addition to ihe 
normal horiiontal positioning control, o vernier control 
cotibroted in miinineterE provides accurate rneasurements 
over a remge of 1 cm far use In meosuring rise-time, etc. 

Doty Cyela — The approximale limitations on sweep 
repetition rates for sweep ronges are: 

Moxjmum 

Sweep Time flepeHtion Rote 

20 | 4 sec/crri 1 ,5 Itc 

1 0 |i&ec/cm . . . 3 . kc 

5 /.ices/cm , . . 6. kc 

7 |N.£ee/cm ID- kc 

1 ri,see/eni ^ 2'0. kc 



*With a ncmtincil tube vertical deflection 
sensitivily of 30 V/cm. 




Maximum 



Sweep Time l^epetjfion fiofe 

600 m,asec/cm. 50. kc 

200 m^jtsec/cm, , ^ ^ , 50, kc 

1 00 m/jtsec/cm 50. kc 

50 mpsec/cm 50. kc 

20 m^sec/cm ^ . 50, kc 

10 m/Asee/cm , 80. kc 

Trigger Raquiraments — 

Exlernol trigger; .3 - 15 v peak amplitude. 

Inlernal trigger (from signal] ; 2 mm deflection. 

For optimum triggering, the rise time of the trigger 
source should be as short as possibte, 

Trigg ar Rata Generator — 

Polarlly Positive. 

Length ................... 0,4 y/sec. 

Rise time 0.1 5 yisec. 

Output level: 20 v with 50 ohms internal impedance; 

60 V with 200 ohms internal Impedance, 
Repetition rate: 15-15,000 cps variable in three 

ranges with an accuracy of 5 % of full sc ole. 

Cathode Ray Tube A metallized type 5XP cathode- 
ray tube with Pi 1 phosphor Is furnished with the Type 517 
unless a PI or P2 phosphor is specified as the optional 
choice. 
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Coriitructlon — Conioined in two seporote units of 
convenie^^ sEio^ norm oily mounted on a TEKTRONiX Type 
^00 Scope-Mobile. Cabinets end chasiii ar$ made of 
elect ricolliy-werded aluminum olloy. Pholo-elthed front 
ponels ore eitiployed. 

Power Requiremenfs — 1 250 wohs, 1 05-1 25 or 
2 T 0-250 V, 60 cyde, Btngle-phioje ae. Three prtmory- 
circuit fuses are pro-vjded for protecMon cgoinst sustained 
over-load condiHonSr 

Dimensions 

Indicofor units 12-15/16'^ wide, 1 8 % " high, 26- 1 5/1 6"^ 
deep. 

Power unih 15-15/16" wide, 9'%''^ 1 9 "" deep. 

Weight — 

Indicator unit; 76 !bs. 

Power unih 72 lbs. 

500 Scope-MobUes 42 lbs. 

TUBE COMPLEMENT 



Cifcuj't Use 


Ouanfify 


Tj^pe 


Vertical Ampl^ifier 


1 si DUlributed amplifier 


.. 6 


6AK5 


2nd Distributed amplifier 


. . 6 


6AK5 


3rd Distributed amprifier . h . 


. . 7 


6CB6 


Phase inverter stage . 


. . 3 


6CB6 


Push-pull disiribuied driver amplifier . - 


. . 12 


6CB6 


Push-pull distributed output amplifier . - 


. . 24 


6CB6 


Intemol trigger coupling tube ....... 

“Selected 


. . 1 


6CB6 



Circuit Use Quootfty Type 



Sweep Generator Circuit 

Trigger phase- splitter h h . , ► > . * 1 6M* 

1st Distributed trigger amplifier. ........ 3 6AK5* 

2nd Disiributed trigger ampl^ter 3 6AK5* 

Trigger ITmiter tube 6AG7 

Trigger switch tube . . 6AG7 

Trigger coupling diode 6J6 

Mullivibrator . 2 6AG7 

Paralleled sweep clamp tubes . 2 6AG7 

Positive sweep oul, cafhode follower, ..... 1 2BH7 

Parolleled bootstrap cathode followers .... 2 1 2BH7 

Decoupling- diode, bootstrap circuit ..... 6X4 

Sweep inverter 6AG7 

Bias, screen, cathode follower vollage-regu- 

lator for sweep inverter tube 1 2AU7 

Sweep Dtilpu^ dc restorer . , . , , , 6AL5 

Poralie led unblonking ornplffier lubes 2 6AG7 

Screen cothode follower voltage- regulator 

foe unb Ian king amplifier tubes . 6AS5 

Unblankfng voltage cathode follower output 

tube 6J6 

Plus gate Output cathode foil ov/er 1 6J6 

CRT grid bias stabthters 4 NE2^ 

Calibrotor Circutt 

Multivibrator 1 2AU7 

Clipper , , . . 6J6 

Cathode follower calibrate voltage ad], . . . 6J6 

Calibrator range output, cothode follower. 6J6* 

^Selected 
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Ctrcui^ Use Oijarttif/ T_jrpe 

Trigger Hate Generator 

Phonlp^itfon frigg^r-generaHor tub* ...... 66H6* 

Rec ha rgitig cathode follower Vs 1 2AU7 

Trigger coupling iriode , , . . . . . , V 2 12AU7 

Plate catcher T2AU7 

Blocking oscillator 12AU7 

50 ohm output cathode fotlower 1 2AU7 

200 ohm output cathode follower ....... 12AU7 



Astigmatism and Probe Voltage Supply 



AstigmatisHT and probe voltoge cathode fol- 
lower lube 1 2AU7 

CRT High Voltage Supply 

Ouadrupler rectifiers, -|-20 kv supply. ... 4 1X2 

Rectifier^ —4 kv supply 1X2 

Nigh voitage oscillator tube 6AU5 

Paralleled series*regulalor tubes ........ 2 6AU5 

Comparator-amplifier 12AU7 

Oscillator plate voltage time-delay tube. . , dC4 

High-voltage rectifier-tube -filoment 

CSC [Ha t or 6AQ5 

Power Supply, Low Voltages 

- 750 volt rectifier ^5X4 

+ 750 volt supply series-regulolOr ■6AU5 

CcuTi pa rot Or -amplifier, -|~^50 v supply . - . ^ ■bAUb 

Rectifier, -| 475 v supply 5R4GY 

Series- regulato-r^ 475 v supply , ^ ^ . 6AS7 

Comparator-amplifierr ■ 1^475 v supply .... 6AU6 

Fult-wcive rectifier^ -U3<i5 v supply 2 6X4 

Paralleled seriei-regulo tor , -|- 225 v supply 2 6AS7 

CornparotOr-amplifrer, -|-225 v sgppfy .... 6AU6 

Parollered series-regulotor, -|~ 1 50 v supply 3 6AS7 
ComparatOr-oiTipnf jerj -j- 1 50 v supply r 

2nd stage 6AU6 

Comparator-amplifier, -|- 1 50 v supply , 

T st stage 3 2AX7 

Reclrfier^ —250 v supply 6X4 

Series- regulotor, —250 v suppfy . 6AU5 

Comparator -amplifier, — 250 v supply . , h 6AU6 

Voltage reference source . . . 5651 

“Selected 




Ctrcuj't Use OuontpJy Type 

Heater voltage regulator control diode. . . . 2AS-1 5 

Heater voltage regulator amplifier , ...... 6AU5 



Ctrcuj't Use Quontity Type 

Heater voltage regulator control diode. . . . 2AS-1 5 

Heater voltage regulator amplifier , ...... 6AU5 

Cothpde-Roy Tube 

Cathode-ray lube wi(h oplional phosphors 

of PI, P2, or Pn, metollized 1 5XP 



Accessories Furnished, The complele Type 517 
Osciiloscope consists of the following items: 

Indicotor unit with 5XP1 1 melalJiied cathode-ray 
tube, unless o P) or P2 &ptlortal phosphor is 
specrfied. 

Power unit. 

Scope-Mobile, Type 500 

Inter-unlt connecting coble. Type W517 

Cathode follower probe, Type Pl/OCF 

Step otienuator, Type B170V 

AC Power cable, Type COPl 6-S 

Viewing hood. Type H510 

170 ohm coaxial input cable. 

Instruction Manual, Type 517 

PRICI $3500.00 f.o.b. Portland, Oregon. 
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GENERAL DESCRIPTION 

The TEKTftOMIX Type 524*D h ^ porfable, self’^on- 
rpmed cathode- ray oscilloscope spedficpily deslgmed for 
lYiPiritenance and pdjusrinen^ of television transmijrtef and 
itydio equipmenl. 

With this oscilloscope, any portion of ihe relevision pic- 
ture may be observed — ^from complete fromes to small 
portions of iridivlduol lines. Any one of the 525 lines in the 
picture may be locofed and observed in mmuie detoiL 
Accurate time markers greatly facilitate sync pulse HmEng. 
The wide-bond vertical amplifier is provided vwith a net- 
work thot may be svwihched in to limit the high frequency 
respofvse to that specified by the f.C,C. for stondardiied 



level measurements. 

VERTICAL DfFLfCriON SYSTEM 

Plr^HCt Coupfed Amplifier — A 10 megocycle vertical 
amplifier with a maxiinunn sensitivity of 0.15 v/em direct 
coupled ond 0.01 5 v/cm copacitiveiy coupled provides an 
occurote presenlotion of the video signal. At sensiltvities 
of 0-15 v/cm or lower the signal is fed into o calhode- 
coupled gofn-control stage,, then through the 0.25 ^sec 
doloy network ond into the push-pulf driver stoge. A calh- 
ode foliower stage feeds the grid lines of the distributed 
Output stage, for the sensitivily ranges 0.015-0,05 v/cm 
and 0,05-0.15 v/cm a capacitively coupled 2 stage pre- 
amplifier is switched in. 
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Sensftlvlty Controls — A seven position control inserts 
froqyency-cOmpen^oted ottonuotors to cover the ronge 
of 0.015 v/cm to 50 v/cm. This some control inserts the 
copacitively coupled pre-amplifier in the 0.05 v/cm cmd 
0.015 v/cm posiliois. The ver+icol omplltier attenuator is 
in the cathode circuU of the gain-control stoge. These two 
confrols make the verticol amplifier sensihviry continuously 
voflable over Us entire range. 

Direct or CopctcttWo Coupling — When fhe direct 
coupled feoture of the amplifier is noi needed, or when Et 
is desirable to observe only the ac components of I he slg- 
nalr the ac-dc swEiich may be placed in fhe oc position. In 
this position a coupling copacitor is insetfed in the input 
circuit to blod< the dc component of the signal. 

Dual Inputs-— The 524*D is equipped with two uhf 
inpuf connecfors. Selection of either input is made by the 
verMcal inpul: selector. This feature offers a convenient 
meihod of making a rapid comportson of two seporate 
signals. 

Probe — The constani input impedance of Ihe 524-0 
per mi Is the use of rc in pul probes. A high impedance probe 
on a 4 2" cable is supplied ■with the instrument. The probe is 
frequency compensated ond has an attenuation of ten 
times- The input impedance of the probe is 10 megohms 
parolEeted by approximately T4 

Amplitude Calibrator — A variable duty cycle square 
wave cnlibrotron volioge is provided. This voltoge is con- 
tinuously variable from zero to 50 volts in seven rangeSr 



accurate within 3% of full scale. The duty cycle is variable 
from I % to 99y,t. This permits the duty cycle of the cali- 
brotor to be matched with ihe duty cycte of the observed 
signolr thus minfmizing error [n amplitude caifbratTon of an 
oc coupled signol due to change in amplifier bias with the 
duty cycle of the sfgnal. 

Access Panet — A panel on the side of the instrument 
provides a capacitlvely coupled connection to the verticot 
deffection plates and direct connection to the horizontal 
deflecHon plates^ bypassing the verticol ond horizontal 
amplifrers. The vertical position control remoins operative. 

Pajj-band Umtrlng Switch — A switch located on 
the access panel controls the high-frequency response of 
the output circuit of the vertical amplifier, limiting the 
response to that specified by the F.C.C. for stpndardiied 
television level measurements. 

HORIZONTAL DEflECTiON SYSTEM 

The Type 524-D hog a continuously vqrioble^ linear, 
triggerecf time base covering the range of 0.01 sec/cm 
to 0.1 juLsec/cm. A seven positio-n sweep time selector switch 
provides five sweep time positions, an Internol 60 cycle 
sine wpve sweep, and an external sweep positian. Dual 
sweep time multiplier dials cover the range between steps. 
Calibration occuracy is wEthin 5%. 

Unbitirtilcirig — The unbionking circuit used tn the Type 
524-D ossures constant crt beam current at any sweep 
speed or duty cycle for a given intensity control setting,. 
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Sweep Delay — -To observe jndivfdunt lines or sync 
pulses, the sv^eep musl be fost enough to spread Ouf the 
desired information. By delaying fhe si art of ihe sweep 
until the piclure has progressed to the desired portion and 
ihen Irlggering the sv^eep with one of the tine sync pulsesj 
any individual portion of the picture may be observed. The 
sweep delay introduced in the 524-0 is adjustobfe through 
about one ond one-half fields^ and operates ot the frame 
rate of 30 cps so that only ore interloced line Is observed 
at any rime. A field shift button permits switching fo the 
corresponding inlerlaced lines in the Other field. 

Sweep Magnifier — A magnifier principle has been 
incorporated in the that gives eilher 3 or 1 0 times 

magnification of any detail thol has been positioned lo 
the center of the screen. With the magnifier or, the oper- 
atcr may explore the entire troce by slowly turnirg the 
3-turn horizontal position cOrtrol. The position of any detail 
with respect to the ertire sweep may be determined by 
turning off the magnifier and observing which part of the 
trace is centered on the screer. 

Trigger Selector — The Type 524-D ho? o teo-poil- 
tion trigger seteelor. Both normal ord delayed sweeps may 
be triggered by on externol signal of either polorily, by 
either the posilive or negative portion of ih-e signal und-er 
observation, or by the power line frequency. 

Recurrent Sweep — A conventional free-running sow- 
tooth sweep may be obtained by adjusting the sweep stobil- 
Ity control. This sweep may be easily synchronized with the 
waveform under observarlort, 

OTH£R nATURES 

Time Mark Generator — ^Time markers ore inserted 
ns intensification pips in the crt beam ot time intervals of 
1 /tsec, 0.1 .fjtsoc, 0.05 ^isec, or 200 pips per television line. 
These markers provide a means of accurately timing the 
sync pulses of a composite signal. Pips spaced 200 per 
television line [0.00-5 H, where H Is 63,5 ^secl are useful 
for adjusting both color and block end white equipment. 

Output Wovoforms — ^ Positive and negative gate 
waveforms produced simultaneously with each sweep are 
provided so that intensification or blanking moy be pro- 
duced in a picture monitor to indicate the portion of the 
picture under observation. The sweep sowtooth waveform 
IS atso ova liable on the front panel. 

60-cycle Sweep — A 60-cyde internal sweep with 
phasing through approximately 150* and variable ampli- 
tude is provided to facilitate bandwidth measurements 
with o video sweep generator, 

4kv Acceleroting PotentictI — A flat-faced cothode- 
ray tube, type 5ABP1, is used In the 524-D, with 4000 
volts regulated accelerating potential. 

Grouped Controls — ^The focus, intensity^ and cfstig- 
matEsffl controls are conveniently grouped below the ert 
screen. 

lltumirKiVed Grcitlculc — An edge -lighted graticule 
marked irr centimeters is provided. Illum.inotjon is controfled 
by a front ponel knob. An appropriate color filter Increases 
contrast when viewing In a brightly lighted room. Also 
included is a graticule marked for modulation measurement. 



Regulated Power Supply — All dc voltages are elec- 
tronically regulated to insure stable operation over the 
supply ronge of 1 05-1 25 volts, 50-60 cyctes. 

CHARACTERISTICS 

Sweep Clrcuil — Hard tube type, triggered or recur- 
rent operation as desired. 

Sweeps — Continuously varioble, 0.01 sec/cm to 0-1 
^sec/em. Calibration accuracy 5%. 

Tri 9 ger Requirements — 0.5 to 50v Ipeakj, Pulses as 
short Os 0-05 }±±oc. Signal under observation producing 
0.-5 cm defifittion or more. Composite television slgnol — 

1 V peak to peak external or 0.05 v to vert. amp. 

Sweep Magnificat ion — Mognifier exponds the sweep 
to left and right o-f center. Either 3 times or 10 times mag- 
nification is available except on the 0.1 /isec/cm sweep 
range. 

External Sweep Input — Coupled vip 100k poien- 
tiometerj sweep .magnifier, and direct coupled sweep 
amlolifier. Maximum deflection sensitivity, 0.25 v/cm dc or 
ac peak to peak. 

Time Markers — Four markers: 1 ^sec, 0.1 /ascc, 0.05 
//.sec, and 200 per television line. Accuraie within 2 %. 

Vertical Amplifier — 5 stage, 3rd., 4th., prd 5th stage 
direct coupled push-pull. Distributed output (5th] stage, 

AC Vertical Deflection Sensitivity — Continuously 
variable from 0.01 5 v./cm to 50 v/cm, peak to peak. 

DC Vertical Dallflctian Sensitivity — ^Continuously 
variable from 0,1 5 v/cm to 50 v/cm, peak to peak. 

Input Impedance- — ^ 1 megohrm shunted by 40 
Wilh probe, 10 megohms shunted by 14 ju^uf. 

Vertical AmpUflar Response — dc to 10 me (3db 
dawn] sensitivity of 0 J 5 v/' em; 2 cps ta 1 0 me (3 db down) 
sensitivity of 0,015 v/cm. Undistoited deflection avoiloble 
— 6 cm. 

Vertical Amplifier Transient Respense — Rise time 
(10%-90%) 0.04 jt^sec. 

Signal Delay Network — Provides. 0.25 ^sec signal 
delay. Permits observation of the waveform that triggers 
sweep. 

Catibrating Voltoge — Vorlable duty cycle square 
wave. Seven ranges, 0.05v to 50v full scale, cantinuausly 
variable, accurate within 3 % . Duty cycle vorlable from 
1 % to 99%. 

Cathode Ray Tube — A 5ABP1 cathode-ray tube is 
furnished with the Type 324-D unless a P7 or PI 1 phos- 
phor is specified as the optionol choice. An accelerating 
potential of 4 kv is used [-|-2.5 and — 1 .5 kv). 

Canstruction — Completely self-contained, cabinet and 
chassis made of electrically welded aluminum . Photo etched 
front panel. 

DimensiDns — 1 5 ’ high, 12 Vs" wide, 22 deep. 

Weight — 61 pounds. 

Power Requirements — ^105-125 or 210-250 voHs, 
50-60 cycles, 500 wotts. 
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CATHODE-RAY OSCiLLOSCOPE 




VACUUM TUBE COMPLEMENT 



Preomplj^i'er , . . 2 -^US 

C a fh ode -follower ^BQ7 

C ath od e-co w p I e d amplifier 2 6CL'6 

Driver - 2 6CL6 

CdlhodedoHower, oonstonl: currenf Iriode . . 2 6607 

Oulpuli amplifier . , 6 6AG7 

Cathode-follower 6AS5 

CqL multivib rotor. . 1 7AU7 

Col. dipper oinplifier Vi 12AT7 

Col. coth ode-follower Vi 12AT7 

Trigger imverler Vi 6607 

Clomp diode 'h 6&Q7 

Sync amplifier 1 2BZ7 

Sync separator . . . . Va } 2&Z7 

Coupling diode Vi 1 2BZ7 

Phonlastfofi ,...., - - 6BH6 

Voltage comparator 1 2BZ7 

Trigger amplifier 6AG7 

Coupling diode 6AL5 

Negotive mulHvibrolor 1 ?BY7 

Positive multivibralor . . , 12BY7 

Gote amplifier V 2 1 2AU7 

Astigmatism colhode-foilower V2 1 2AU7 

Unblanking amplifier - 12AT7 

Clamp tube 6AG7 



DC restorer 


..... 


6AL5 


Co thode-fol lower 




T2AV 


Decoupling diode 


V 2 


I2AT7 


Cothode follower 


V 2 


12AT7 


Feed bock qmpMfier 




dU8 


Gomp 


..... y? 


12AT7 


Output CO tho de-follower 


..... Vi 


12AT7 


Sweep Output amplifier . . 


. . 2 


6 AH 6 


Sweep output cathode-foHower ...... 


..... 


6BQ7 


Voltage reference 


..... 


56S1 


Regulator omplifier . , . . . . 


4 


6AU6 


Regulator series tube . . 


2 


1 2B4 


Rectifier 


. . . . . 3 


6X4 


Voltage comporotor amplifier . 


..... 


I2AX7 


Regulator series tube 




6A$7 


Regulator series lube . . 




6 ASS 


Regulator series tube 




6AQ5 


Time mork pulse shoper. 


V3 


66Q7 


Oscillator gate 


Vi 


6807 


Time tnork osdilalor. 




6AK5 


Puise amplifier . . 




6 AH 6 


Regulator amplifier 




i2AU7 


High voltage oscillotor 




6AQ5 


High voltage rectifier. ............ 


3 


5642 


Cothode-ray tube 




5ABPT 



Price — $1 80+00 f.o.b. PorMand, Oregon. 
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AUXILIARY AMPLIFIERS 

ore designed fo expond fhe area of application 
of Tektronix osci’Z/oscopes in certain specialized di* 
recfions. Frequently it is desirable to increase the 
sensftiv//y of ffie osci/foscope amplifier into the 
mv/cm or jjv/cm region. Other measurements 
may require that the ftorizonfo/ def/ec/ion circuits 
have the same order of bondwidtfi or sensitivity 
os the vertical circuits. 




DEFLEaiON SENSITIVITY 

VOiTS/CH 

(CUT DEf. Sens.: 25 v.- cw) 






aewnfe'df^ 

, <-^V a.'T >'■* ^y?" t.'-n* 

HIGH FREQUENCY RESPONSE P 



10 KC 



■^pvrryvc0^fto!$‘ 



VOLTAGE GAIN 






LOW FREQUENCY RESPONSE 



mwo 



»mm 






COUPlING TIME CONSTANI 



=^/}m 




DIRECT COUPLED AMPLIFIER 



TYPE 112 




DifferGntmi inpuf^Push~PuU Througjtout 
fiaiTcf Pass DC ^2 me 
Gafft .5 to SOOOf Confjjiuoosfy Varittbi^ 
Shock Mounted Pre-ampllffer 

The TEKTRONIX T/pe 112 DirecT-Coupled AitipH- 
fier h cm OLfXiliciry frutru merit prSmcirily intended ior use 
with the TEKTRONIX Type 511 -A, 511-AD, 512 or other 
cathode- ray oscilloscopes. It consists 0"f the vertical dm- 
pfjfjer of the Type 5T2 Oscilloscope complete with self- 
contained, fully’ regulated power supply emd squore 



wove voEtoge calibrator. Forced air cooling rs provided 
by a fan mounted; on the power chassis. 

When used wilh a cciihode-roy oscilloscope in which 
the cathode-ray tube has a bosic deflectioin factor of 25 
volts per centimeterr the de-fSectlon sensitivily (peak to 
peak} is 5 millivolts to 50 volts per centimeter. Expressed 
in terms of voltage gain^ the range fs .5 minimurn to 5000 
maximum^ contimjously variable by means of the step ot- 
tenuator ond varioble potentiometer. The pass bandj 
when working Into a 5CP type CRT ond using short leads, is 
DC to 2 imc when vottage gain requirements are 1 65 or less, 
DC to 1 mo when voltage gain requirements fall within the 
range- of 166 lo 5000. 

The TEKTRONIX Type 112 input impedance is approx- 
imately 1 megohm paralleled by 45 each side lo 
ground for direct connection, and is approximately 10 
megohms paralleled by 14 each side to ground when 
using the two J?C probes which ore supplied os stondard 
accessories r The probes have an nttenijotion of ten. Either 
single-ended or a differentiol input may be employed. 

When using the differential Input, effects of the In-phase 
components are minim lied. At full gain of the amplifier, 
one volt of in-phase signal wilf produce less deflection than 
5 mv applied between the inputs. The differential Input 
afso provides a ready means of mixing two signals with- 
out interaction or frequency discrimination. 

The amplitude response curves are approximately 3 db 
down at the high frequency points mentioned above. The 
rate of fall of amplitude response, however^ is quite 
gradual, with useful amplification existing considerably 
above the quoted points. 

Designed to work into a high impedance load (CRT 
plates), each output tube ptate is connecled to output ter- 
minals via 100 k current timiling resistors and by-pass 
capacitors. For other applications,' short circuiting the 
limiting components will provide an output impedance of 
8000 ohms plate to plate, A maximum output voltage of 
approximately 150 volts {peak to peak) is ovailabEe when 
working into a high impedance load. 

OufpuE connecllons are from a right bond side access 
panel by means of banona jacks and plugs. Mounted ot 
th e rear of the amplifier, a coaxial connector permits the 
injection of time markers at a point [u$t ahead of the output 
stage without mteractlon with other signals present. Also, 
at the rear of the cabinet ore two controEs which deter- 
mine the voltage point wfth respect to ground ot which the 
output circuits {CRT deflection piotes when so used) func- 
tion. The output level is adjustable between Oand-|- 150v. 
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DIRECT COUPLED AMPLIFIER 



A rapid change befy^een. Hie adji/sted oufput level and 
-}-150 V. li provided by a Joggle swiich, 

SPECIFICATIONS 

Deflection Sensitivity ..... 5 mv/cm to 50 v/cm 
Iwhein uied v^ilh oscilloscopes in which the crt has <x basic 
deflectrort factor of 25 v/ctti.l 



Voltoge Gain. .... .5 to 5000j. continuously variable 

Band Pass . . , , DC — 2 mc^ gain 1 66 or less 

DC — 1 me, go In 1 66-5000 



Input Impedance. . 1 meg paroHeted by 45 direct 

10 meg paralleled by 14 with probes 

Maximum SigriaT Input Voltage 600 v {peak} 

Calibrating Voltage .... Sguore wave, opproximcitely 
1 kc. Nine ranges, 5 mv to 50 v full scale. Continuously 
varloble, accurate withfn 3 % of full scale. 

Output Voltage. . , 150 v high imp,; 75 v 0000 ohms 

Power Requirement , 1 05- T 25/2 1 0-250 v, 

50-60 cycles, 200 watt? 
Dimensions . ... 1 5 high, 6 wide, 21 Vi** deep 

Weight . , . , . . . 32 pounds, complele with accessories 



Vacuum Tube Complement — 

1st Stage 2 5^79 

2nd Stage 2 12AU6 

Calhode Follower . . 2 1 2AU6 

3rd Stage 2 1 2AU6 

4th Stage 2 6AQ7 

Voltage Regulators 2 1 2AU7 

Marker Input Am pi dAUd 

Constant Current Control 2 6BH6 

Calibrator Multivfbrotpr . 12AU7 




Vacuum Tube Complement — 



Calibrator Diode and Output 

Cothode Follower 1 2AU7 

Low Voltage Rectifiers 3 5V4G 

Voltage Reference . 5651 

Voltoge Regulotor Amplifier 2 6AU6 

Voltage Regulator Series Tube ....... 6AS7G 



Price 5495,00 Portiemd, Oregon 
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WIDE BAND PRE-AMPLIFIER 





sfag^ mfiunhed direcFly on ihe signo) source moy i;Ortveni- 
^ntFy be used . 

The self-contained power supply in fhe TEKTRONIX 
Typft 121 provEdes electronically reguEoted DC for the 
plotes of the Eubes and lo minimize fhe hom leveh recti- 
fied, filEered DC is supplied to the heciler& of Ehe firsE three 
fubes 05 well 05 tEie frorit panel power supply socl<el. Tlie 
first, se-cond, and C-F. g-oin control sloges are shock 
moanted. 

SPECIfiCATiONS 

Voltage Gain 

Input Impedance, Direct. 1 meg pordled by 20 mmf 

Max, Peak Output ± 1 v in 93-ohm oobEe 

Band Poss 5 cps — 1 2 me 

Front Panel Power Supply Socket . 6.3 v DC 

20 - 120 V DC 

Power Regoirement$ — 1 05-1 25/2 10-250 volfs, 
50-60 cycles, 80 wotrs. 

Dimensions. . . 5^'' wide, IN/*" l^igEi, 15'^ deep 

Self-contained —Tolol Weight 1 8 Vi lbs. 

Vacuum Tube Complement 



First Stage. - 6CB6 

Second Stage , , 6CB6 

C.F. Gain Conirol 6J6 

Third SEage 6AEH6 

C.F. Output - . 

C.F. Vallpge Regulator - ■ 

Voltage RegulaEpr ComporciEor .......... 1 2AX7 

PCaEe RecM tiers 2 6X4 

Series Voltage Regulator 25L6 

Regulator Amplifier . , . . 6AU6 

VolEage fteference 5651 



Price $265.00 f.o.b. Portland^ Oregon 



TYPE 12J 



Opiimum Transienf Response 
Unusual Adaptability 

The TEKTRONIX Type 121 Wide Band Pre-ompli- 
fiar g self-contaEned tEnree-stage amplifier designed 
primarily to Increase the sensifivity of the Type 51 1 j 51 1 - A, 
and 511 -AD oscEMoscopes. A majfimium volEage gain of 
TOO i5 gvailabler Increasing fEie sensitivity gf the oscillo- 
scope Eg 2.5 mv per cm. A cambinatign of step and 
canEinuaus aEtenuators on the TEKTRONIX Type 1 21 pro- 
vides a compleie range of sensitiviEy from 2.5 mv Cm Eo 
25 V cm wit El out EEis use of the attenuaEors on the oscillo- 
scope. Connection between the TEKTRONIX Type 121 
and oscilloscope is via a moEched 93-ohm co-axlcil cable 
so that the separoEion of the insEruments may be lOOfeeE 
Or more. .As in all TEKTRONIX instruments, primary em- 
pho&is has been ploced on tronsient response. A band- 
widEh in excess of 12 mo preserves Ehe excellenE rise time 
of the osciEloscope. 

Careful design results in a high input impedance of 1 
meg shunted by 20 mmf, maintained for oil positions o-f 
the attenuators. When desired, conventional RC probes 
may be used Eg increase EEiis Imped once gt tEie expense o-f 
a reductlgn of gain. DC plote and Eieater supplies ore 
available on a fronf ponel power supply socket so that 
when both high input impedance and high gain ore neces- 
saryj o cothode follower probe or a special pre-amplifier 
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LOW LEVEL PRE-AMPUFIEk 



TYPE 122 




GENERAL OESCRfPTlON 

The TEKTRONIX Type 122 Pre-ompIHler ii a compact 
rhree-stage, boltery operated amplifier desigrted primarily 
to extend fhe sensitivUy of the TEKTRONIX Type 512 Os- 
cilloscope info rhe microvolt region. The maximunn voltage 
goin of 1 000 Hmes increases the sensitivity of the Type 51 2 
Oscilloscope to 5 microvorts per centirneter. At maximiiin 
gain on input of 0,02 volts peak to peak is permissible. 

At maximum bandwidth setting, frequency response Ts 
essentially flat between 0.16 cycles and 40 kc, Separate 
low-frequency and high-frequency controls permit the 
bandwfdlh to be reduced to improve the signal-to-noise 
ratio where reduced bandwidth Is permissible. 

The first two stages of ihe Type 1 22 Amplifier are 
operaled push-pull and are designed especially to have 
a high degree of balance. With careful setting of the 



front-panel differential-balance controf^ an SO- to 100-db 
rejection ratio con be realized between in-phase cmd oul- 
of-phase signols applied to the input grids at frequencies 
above five cycles, 

A frequency-compensated attenuator ollows the voltage 
goin to be reduced by a factor of ten, to a gain of about 
100 times. At this gain settlngj, o maximum input of 0.1 
voits peok to peak is permissible. 

A moximum output of 20 voUs peak-to-peak is possible 
without oppreciable deleriorotion of amplitude lineority at 
about 1 OOOx gain^ and an output of 1 0 volts at about TOOx 
goin. Shockmpuntlngj gorefuf bypassing, and use of bat- 
lery heater and plate supply reduce microphonics, noise, 
and hum lo a low level. 

A cathode -follower circuit provides a low impedance 
output of the Order of 1000 ohms. An output level con- 
trol permits operatio-n at ground potential. 

CHARACJERi^JiCS 

Frequency Respoitje " — 1/6 cps-40 kc. 

High Frequency Cutoff ^ 

3 db points 40 kc 10 kc Ike 250 cps 50 cps 

Low Frequency Cutoff, 

3 db points (frequencies-cps] .2 .S S- -SO. 

jtime consloH'ts-secl! 1. 0.2 ,02 .002 

Gctlrt — High position, approximotely lOOOj low posi- 
tion, approximately 100. Rejection ratio for in-phase sig- 
nals — 80 to 1 00 db [5 cps-40 kcj. 

Maximum Output — 20 v Ipeak'to-peakf, 

Output Impedance — lOOO ohms opproximotely 
[ca ihode follower). 

C, Output Level Adjustable to zero Ifar use 

with D,C. oEcilloscopes), 

Maxtmufn Input Signcil .02v (peak-to-peok) in 
high gain position; .2v (peak-to-peak| in low gain position. 

Input Impedance 

Single Ended 1 0 mag. paralleled by 50 ^ijutf max. 

Differenfial ........ 20 meg, parollaled by 50 ^i^f max. 

Noise Level 1 ,£jlVoIi to 4 ^volts RMS depending 

On setting of frequency response controls. 

Power Requirements — - From batteries through a 
stondord .ocfol plug: --90 v at 4 mo.; +135 v at 5 ma.; 
6.3 V ert .9 amp. 

Vacuum Tube Complement — 1 1 2AX7 (Speciob 
ty selected for differential balance). 2 12AU7 |One spe’ 
ciafly selected fo-r differential balonce). 

Accessories Furnished — Type W1 22 battery cable 
with bottery plugs,. Type CON3P input plug, Type P93 
Output coble, 

Pimen^ions — 10%“^ high; 4 V 2 " wide; 7" deep. 

Finish — Panel, photo etched aluminum with black 
lettering; cobinel, grey wrinkle. 

Price — $as.00 f.o.b. Portia ndj Oregon. 

RACK MOUNTED TYPE 122 

Mounting Method — The Type 1 22 Is hofiiontally 
iTiounted in o Vs thick panel with the input jock at ihe left 
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LOW LEVEL PRE-AMPLIFIER 



end of the panel. 



Pa tier Stie — 1 9 " stood a rd relay rock 5 " 

height. 




Power Input Bottery cable socket ij on righf end, 

fo rear. 

Accessories Furnished Type W122 battery coble 

with battery plugs^ Type CON3P inpel plug. Type P93 
OLtlpuF coble. 

Price — $90.00 f.o.b. Portland^ Oregon. 

FRAME MOUNTED TYPE 172 

Mounting Method ' — The Type 1 '21 is designed for 
moyntlng in a special adapter frome, Type FATdO; or it 
may be fastened to an esiUting jypporf. 

Panel Sixe — 4 Va" wid*, 1 2 Vi high. 

Power Input' — battery cable socket is on lopj to r*ar. 

Accessories Furnished — Type Wl 22 bottery cable 
with battery plugs. Type CON3P input plug^ Type P93 
outpul cable. 

Price — $90.00 f,o.b, Portlands Oregon. 

ADAPTER FRAME 

Type FAl 60 —■ Adapter frame mounts in n relay rack 
and is designed to hold ■four unFt^ rnode up of any com- 
bination of Type 122, Type 161 , or Type 162^ (A 
Type 1 60 power supply requires the panel space of two 
units.} 

Outside Ormensions 19^^ standard relay rack 

width, 12 V 4 " high. 

Inside Dimensions — l^Vi'Mongj 10^'' high. 

Price - — $5.00 f.o.b. Portland^ Oregon. 

SPECIALS 

Bottery Cobles ' — Extra long^ slmilor to Type W1 22 
can be ordered as a speciat item. 
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SQUARE WAVE GENERATORS 



Square wave testing techniques are recognized 
as providing one of the most efficient means of 
de/erm/n/ng electronic circuit response. Precise 
adjustment of frequency compensated attenuator, 
amplifier and filter circuits is reduced to a simple 
procedure. 



Te(ffron?x Square Wave Generators provide 
prec/sforr square waves which contain use/uf fre- 
quency components ranging from the sub-audio 
to the vhf range. Thus, o wide variety of circuit 
types can be tested by square wove methods. 

To insure stability of waveform, amplitude and 
indicated frequency, regulation circuits in the 
power supply compensate for adverse conditions 
of load, or for power line changes over the range 
of J05v to J25v, 



SQUARE WAVE GENERATOR & VOLT4GE CALIBRATOR 



TYPE 104A 




GENERAl DESCRIPTION 

The TEKTRONIX Type 104-A Square Wave Gene- 
rator is an inexpensive generator of precision square 
waves m fhe -frequency range most commonly used for 
amplifier response testing. The instrument is similar Jo ils 
predecessor, the Type 104, except that it now includes 
cm acc urate voltage calibrator uMlizing the two lower fre- 
quencies. Improved physical arrangement provides in- 
creased usefulness on the test bench. The Type 1 04*A 
is ordinarily furnished fo supply square waves of 50 cpSj 
1 kc, 100 kc and t mcr giving good coverage of the audio 
and video ranges. By proper choice of these frequencies, 
the Type 1 04*A permits convenient adjustment af a wide 
range of amplifier types and accurafe observation o-f their 
frequency and transienf response. 

FEATURES 

Short Rise Tima — As o result of coreful design, the 
two high frequency square wqves have a rise time of nof 
more than ,02 microsecord without overshoot. 

High Frequency Output Available ot Low Im- 
pedance — The Output of the f^wo high frequencies is 
availoble through a matched coble terminated by a con- 
tinuously varioble aftenuator and provides a signal of at 
Feast 5 volts. 

Lew Frequertcy Output Available as Calibrating 
Voltage — Since the rise time fs of less consequence at the 



two lower frequencies, a second m ult ivi b rotor-1 1 mi ter circuit 
provides these signals ot o higher impedonce, making it 
possible to obtain the low frequency oulpul via a precision 
attenuator in 9 ranges of 5 mv to 50 v peak-io-peak. A 
coilbrated wire wound potentiometer permits continuously 
variable amplitude adjustment for each, range,, accurate 
to within 3% of the full scale reading. 

Synchro nixing Signal — In order lo synchronise the 
oscilloscope being used, a separate binding post supplies 
o synchronizing signot of at least 3 volts al all settings of 
attenuator or calibrator controls, 

APPLICATIONS 

The 50 cycie squore wove provides a quick test for the 
low frequency choracterlstics of omplif iars. The 1 kc square 
Wave ts a convenient signal for quickly ond accurately 
adjusting copacity compensated attenuators. The 1 OO kc 
and 1 me square waves permit convenient adjustment of 
high frequency compenscjtirg nelworks for video am- 
plifiers. 

Provision Ts made on the Iwo low frequencies for in- 
serting the instrument between a signal source and the 
oscilloscope. By the turn of a switch, either the signal Or 
the callbrollng voltage con be observed, permitting ac- 
curate measurement of omplltude of any portion of Ihe 
slgnol waveform. 

The small size and low cost of hhe Typa 1 04-A extend 
the squore wove testing technique into many fields oT 
production! te sling. 




CHARACTERtSTiCS 

FraquencicE — Four fixed: 50 cps, 1 kc, 1 00 kcr 1 me. 
Impedance — Varies from 0 to 93 ohms for the high 
frequency output^ depending on the attenuator setting. 
Varies from 0 to 10,000 ohms for ihe low frequency out- 
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SQUARE WAVE GENERATOR & VOLTAGE CALIBRATOR 



deperdfng upon fhe calibrofor confrol seftings. 

Rise Time — .02 ,nsec for \hG high frequency oulputs, 
and 3 ^j..sec. for lo^ frequency oulpul^. 

Amplitude' — Continuously vqrlqbte from 0 Eo 5 vc>\\i 
for the hrgh frequency outpuls. Continuously vorioble from 
0 \o 50 volfs, in 9 ccilfbrated ranges^ for the low frequency 
oufpufs. 

Construction — Chossis ond cobmel ore mode of weld^ 
ed oluminum oUloy, Front pone I is photo etehedf satin fin- 
ished □fumfrum, Cpbfnet hqs baked gray wrinkle finish. 

Dimensions — 1 3 Vs high; 9" wide; 11 deep. 

Weight — 22 pounds, complete wllh accessories. 

Power Requirements — 105-1 25/21 0-250 volts, 50- 
60 cycles, approximately 1 1 5 wqtts. 



Vacuum Tube Complement — 

High Frequency Multivlbrolors 2 6AG7 

High Frequency limiter ............. 6AG7 

High Frequency Output Amplifier ...... 6AG7 

Low Frequency Multivibrator . 1 2AU7 

Low Frequency Limiter Diode ond 

Cothode Follower 1 2AU7 

Trigger Output Cathode Follower. ..... 6J6 

Power Supply Rectifier 5V4G 

Series Regulator 6AU5 

Regulator Amplifier 6AU6 

Voltage Reference OC3/VR105 



Price with listed frequencies $195.00 f.o.b. Portland, 
Oregon, With selected frequenclosr $20»00 additional. 
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SQUARE WAVE GENERATOR 



bcifidwidlh and frequency response, carnpoiltlon of rise- 
time and other details dfisocioted wilh squar-e wave teiKng, 
see VoL 18^ Radiation Loborofory Series, ''VgcuMin Tube 
Amplifiers" (McGrow -HiUj. 

GENERAL DESCRfPTfON 

The TEKTRONIX Type 1 OS Squore Wave Generaior 
cons-lfitfi of a multivjbrplor frequency generator, having 
nine ranges in two steps per decodOp The signai from the 
multivibrator is fed through two sKoper stages to the output 
sfage which consists of three 6AG7 tubes in paraliei. The 
mo;<lmumi square wave current ovoilcible at the output ter- 
minaJs is approximately 1 60 ma [peak to peak), THh gives 
approximotely 12 v in 75-ohinn coble or 1 5 v in 93-ohrn 
cabie. Type of output cabie furnished with the insirument 
is optional, [ 52-ohm^ 75-ohm or 93-ohm cooxioi cable. } 
If higher output voifoges are needed, correspondingly 
lorger loads may he used with a deteriorolion of the rise- 
time approximately proportion a i lo the increased load. 
Maximum availobie output voltage is 100 v. A panel con- 
trol permits setting the output ampiitude from neor zero 
to the previously mentioned maximums. 

For convenience o direct-reading frequency meter is 
incorporated in the instrument. The range of the frequency 
meter is changed simultaneously with the range of the mul- 
tivibrotor, providing two scales per decade. The frequency 
meter is accurate within 3% of full scale. 

Provision is mode to furnish o synchronizing slgnol to on 
oscilloscope. The amplitude of this signal fs independent 
of the output control setting. A sync, input binding post is 
olso provided so that the squore wave frequency may be 
synchronized with p frequency standard. 

All DC power supplies ore electronically regulated so 



Confinvousiy VarlaMe, 25 CPS - I MC 
Pis^ Time/ *02 Microseconds 
Direct Reading frequency Meter 

APPUCATiONS 

Square wove testing techniques come info wider use as 
the need for good transient response in wide hand ampli- 
fiers becomes mcreasingly important. In order to test the 
high frequency response if is necessary lo have a signal’ 
which has a rise and fall at least equal to and preferably 
faster than the risetime of the amplifier being tested. In 
addition to a sharp rise and fall, the test signal should be 
free of over-shoots and other spurious responses, for 
examination of the low frequency response o square vvave 
signal having flat horizontal portions is needed. 

The TEKTRONIX Type 1 05 Square Wave Gonerator 
provides o suitable signal for both of these tests. Its fre- 
quency range extending continuously from 25 cydos to 
1 mc.^ combined with its risetime of .02 microseconds, 
makes it possible to quickly and accurately test amplifiers, 
filters^ etc., having pass bands from a few cycles to 20 me. 

For on excelfert discussion on the connection between 




TYPE 105 
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SQUARE WAVE GENERATOR 



ihgt uniform opefotJOFi h obldlnod at Vme voltages of 
105-125 V.. 210-250 V, 



Frequency ftange 25 cycles fo 1 me 

Rise Time ,02 mkroseconds for output load of 

1 00 ohms or less 



Output ArnpJifud^. . . 0-100 V, peak to peak across 

infermoJ 600-ohfri load 
0-1 60 mci. available for exlemal load 
Accuracy of Frequency Imfication +3 % of full scale 



Syitc+ Output 5 Volts 

Sync. Input 3 Volts 

Power Requirements . 105-125, 210-250 50-60 

cycle$r 250 wafts 

DimensJens . .. . . 10ya"'widerl5yi"'high,145'k^ deep 
Weight 35 Vs pounds eompleie with accessories 

Vacuum Tube Complement 

Mu I Ir vibrator 2 6CB6 



Shaper armpllfler .................... . , 6AG7 

Driver amplifier 2 6AG7 

Output amplifier 3 6AG7 

Sync input amplifier , , 6C66 

Sync caupfing diode . 6AL5 

Meter amplifier . , 6CB6 

Limiter and catcher -diode . .............. 6AL5 

Cathode follower voltage regulator ........ 6J6 

Meter diode , . . 6AL5 

Sync output cothode follov/er 6J6 

Fixed power supply rectifiers . 2 5VJG 

Series regulator tubes 2 6AU5 

Regulator amplifier 6AU6 

Voltage reference tube 565 T 

Variable power supply rectifiers. 2 5VJG 

Series regulator tubes 2 6AU5 

Regulator amplifier 6AU6 



Price $395.00 f*o.b. Portland, Oregon 
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SPECIAL INSTRUMENTS 

Work in ^ome fields of research and development 
requires the use of special instruments in conjunc- 
tion with the cathode-ray oscilloscope. Special 
instruments developed by TEKTRONIX are 
described in this section. 



SPECIAL WAVEFORM GENERATORS 



TYPE 160 SERIES 




TYPE 160 POWER SOPPlir 
TYPE 161 PULSE GENERATOR 
TYPE 162 WAVEFORM GENERATOR 



The TEKTRONIX 1 60 SqyIq-s of milKumenfs orna designed 
to supply timed pulses of nd fust able omplffude ond duro- 
Kon, They hove been used extensively for njerve stimulaMonr 
for example, in neurOphysicoi experimertts. In o lypicol use 
the response time and Ithe nalure of the response to on 
electrical stimulus generoted by o Type 1 61 or Type 1 62 is 
rneosured on on oscilloscope. &y using several instruments 
together o voriety of pulse potterns con be obtoinedr such 



0 5 d simulotLon o-f o tefonus stimulus. 

TYPE 160 POWER SUPPLY 

The type 160 Power Supply provides reguloted DC 
voltages and AC filament supply for os mony as six Type 
161 Of Type 162 instruments in any combinotiort. 









Same of the waveform combinations possible with Tottroniii Type 160 Series Waveform Generatois 
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SPECiAL WAVEFORM GENERATORS 



nrPE 161 POLSE GENERAFOR 

The Type 161 Pulse Generator cciJi be corirolled by 
meanj of eilher pulie of sewJoofh oulput^ o-f ihe Type 162, 
The oijtput pylse of Jhe Type 161 occurs sinigltoneoysly 
with the input pulse from the Type 162^ Or con be mode to 
occur ot ony pomf on rhe input sowfooth from Ihe Type 
162. By selecMng the desired portion of the sowfcooth for 
the generoliofi of the pulse, the Typ» 161 can provide ti 
delay of any froctron of the sowtooth duralFon, 

TYPE 162 WAVEFORM GENERATOR 

The Type 162 Waveform Generator provides gat- 
ing or enabling pulses and sawtooth waves which can be 
inlHated by means of externalFy-derived signols such os 
might be provided by a push button and external botteryr 
or which con be provided by o stable repetition rate gen- 
erator butit into the Instrument Ftself. 



USES OF COMfifNAT/ONS OF TYPE 
167 AND TYPE 162 GENERATORS 

A convenient rnounling frame is ovailoble which odapts 
these instruments to reloy-rock mountingr One mouriting 
frame will accommodate one Type 160 Power Supply 
and tv/o Type 1 61 or Type 1 62 generators^ or four 
generators. The Type 1 60 Power Supply ’wili supply the 
required pov^er for as mony as six generator units in any 
combination. The Type 161 Pulse Generator can be 
used to gate one or more Type 162 Waveform Gen- 
erators, and the Typo 1 62 can be used to trigger sev- 
eral Type 161 Pulse Generators^ By using combina- 
tions of Ihe generators, a variety of waveforms can be 
produced.. One interunit octaE power cable furnished witfi 
eoch genefotor and two furnished \yith each Type 160 
Power Supply provide a convenient means of supplying 
power to a number of the ingiruments in combrnation. 



TYPE 160 POWER SUPPLY 




GENERAL DESCRfPTfON 

The TEKTRONIX Type 1 60 Power Supply is designed 
to provide the required voltages and current for os many as 
siK TEKTRONIX Type 161 or Type 162 Generators in 
any combi notion. Three reguloted DC voltages are sup> 
plied. The output terminais consist of three Octaf sockets, 
each copoble of supplying power for two of these 
generators. 



CHARACTERISTICS 

Voifagss — 

-|-300 volts DC, unregulated, at 170 milliarnps, 
-j-325 volts DC, regulated, at 125 miSliamps. 

-|-150 volts DC, reguloledr at 5 milliamps. 

— 170 volts DC^ regulated, at 125 milliomps. 

6-3 volts ACr unregulated, at 10 amps. 

Type of RoguFation^ — Electronic, with Type 5651 
gas diode reference element. 

Output Connocflun^ — Three octal female sockets 
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SPECIAL WAVEFORM GENERATORS 



mounted on reor of chos&is. Eoch socket is copoble of 
supplying power to I wo generotors. Two 17’ inch octot 
interunit power cobles ore lupplied. 

Dimensions ^ wide^ 1 2 " highly 10"" deep. 

Weight — 13.5 pounds. 

Construction — Alurnlnum olloy. 

Finish — Buffed photo-etched tnetol ponel, etched 
jneldl cho3&i£. 



VACUUM TUBE COMPLEMENT 



“|-300 V rectifier 5Vd 

— 1 70 V rectifier 5V4 

-|-225 V series regulator V 2 6AS7 

— -170 V series regulator Vi 6AS7 

—170 V error voltage ampiiffer 6AU6 

Gas diode voltage reference 5551 

' — 225 V error voltage omplifier , . 5AU5 

-|-150 V error vottage amplifier ........ Vj 12AU7 

-j-T50 V series regulotor ............... Va 12AU7 



TYPE I6t PULSE GENERATOR 




GENERAL DESCR/PTfON 

The TEKTRONIX T/pe 161 Pul ie Generator Is designed 
to supply ca I ibroted rectangular output pulse? of adfustoble 
duralion and amplitucTe and of either polarity when the 
required Irigger volfage is received from an externa! 
source. Two types of trigger wavefonns can be used to 
trigger the Typa 1 61 j. a negative^gaing sawtooth or a 
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SPECIAL WAVEFORM GENERATORS 



posiMve pyhe. One outpui pulse is genercated each 
inpu^ puls 6 or each cyde of ihe sawtooth . 

When a negative sawtooth wavefoi'm is used to trigger 
the generotor a rectangular pulse of either polarity and a 
50-volt positive gating pulse ore generated. The time of 
occurrence of the pulse ond of the gate can be adjusted to 
any point ihroughout the duration of the sawtooth. The 
duration of the generated pulse ond the output gate are 
the some. 

When a positive pulse is used to trigger Ihe generator, 
the same output waveforms are available, but there is no 
delay ovoilable in the generation of the pulse. 

CHAftACTERiSTICS 

Output Wavalorm — Positive gote. Positive pulse. 
Megalive pulse. 

Positive Gate Characteristics — Amplitude, 50 
volts positive from ground potential, not adjustable. Durci' 
tion^ 1 0 ri.se c to 0. 1 seC. 

Positive Pulse Characteristics — ■ Amplitudej 0 to 
50 voltSj continuously variable. Duration, 1 0 /*sec to 0- 1 
sec continuously variable. Rlsehme, 0.5 |^.tsec. Overshoot, 
less than 5 7,. Delay, 0 to 100% of duration of input 
sawtooth , 

Negative Pulse Characteristics — Identical with 



positive pulsoj ejfcept polarity. 

Output Impedanca — Positive pulse, 1 800 ohms ma;<- 
jmum. Negative pulse, 5000 ohms maximum. Positive gate, 
1 000 ohms maximum. 

Method of Triggertng — Positive pulse, or negative- 
going positive sawtooth. 

Trigger Sensitivity — Posilive pulse, 2-volt peak min- 
imum. Sawtooth, fate of chonge of input waveform, 15 
volts/sec. Maximum repetition rate^ 50 kc. 

Construction — Aluminum alloy. 

Finish — Buffed photo-etched metal panel, etched 
metal chassis. 

Dimensions — wide, I 2 Vi-" high, 7 Vj " deep. 

Weight — 5 pounds. 

Power Requirements — 225 volts DC positive o( 22 
mo. 170 volts DC negative ot 17 ma. 5.3 volts AC at 1.1 

amps. 

VAtUUNi TUBE COMPLEMENT 



Comparator - 1 2AU7 

Schmitt trigger 1 2AT7 

Coupling diode and first half of one-kick 

multivibrator 1 ?AT7 

Second holf multivibrator and positive 

pulse cathode follower 1 2AT7 

Negative pulse omplifier - 5J6 



TYPE 162 WAVEFORM GENERATOR 




GENERAL DESCRIPTION 

The TEKTRONIX Type ^62 Woveform Generator 

provides three types of waveforms of adjustable durotion 
and repetition rate; pulse, gate^ and sawtooth. Generation 
of the waveform con be initiated either by means of an 
externally derived electrical impuSser *r by means of frant- 
paneL controls and switches. Pulse and gate woveforms 
have o minimum risetime of opproximately ore micro- 
second and an amplitude of 50 volts. The shortest pulse 
duration is approximateiy 10 microseconds. The sawtooth 
woveform is a positive voltage decreasirvg uniformly from 
positive 150 valts to positive 20 volts. 

The Type i= useful for iritiating chains of everts 

electricoHy, and for controlling the duration of their occur- 
rence and their repetilion rate. When generotifig wave- 
forms recurrently the !n.strument provides an unusually 
stable repetition rate. The Type 16^ is specifically 
designed to operate in conjunction with TEKTRONIX Type 
lAl Pulse Generators- 



CHARACTERISTICS 

Output Waveform — Positive pulse. Positive gote. 
Negative-going sawtooth. 

Pulse Chai'acf eristics — Amplitude, 50 volts positive 
from ground. Duration, 10 /isec to 0.2 sec. Pisetime, 1 jjisec, 
approximately, minimum. Repetition rote, 0.1 cps to 10 
kc for recurrent operalion. 
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SPECIAL WAVEFORM GENERATORS 




Gate Cliaracteristics — Amplitude, 50 voifs positive 
from ground. DuroHon, 1 00 ;lS*c \c 10 set, ftepeHHon rafe^ 
0,1 cps to 1 0 kc for rE-cmrrenf operation. 

Sawtooth Charactorl$tt<s — Amplitude decr&asei, 
uniformly with time from positive 150 vohs to posllive 20 
volts. Duirotion, lOO n se-C lo 10 sec. Repetition rnte^ 0.1 cps 
to 10 kc for recurrent operotion. 

Oatput Impedance — Approj^lmately 1000 ohms for 
all outputs. 

Triggering Means — Externally derived electricaf 
pulse or gote. Froni-ponel pushbuttor or switch. 



Triggering Input impedance — High Impedance, 
consisting of conirol grid wfth 1 -megohm grid return 
resistor. 

Trigger Sensitivity Positive pulse^ 3 volts peok or 
greoler with risetime 5 milliseconds or less. Sine-wpvej 2 
volts rmSf frequency between 5 cps ond 50 kc. At frO’ 
quencies below 5 cps, the product of rms voltage times 
frequency must exceed 10. 

Gate Sensitivity Three voits. 

Canstruction — Aluminum alloy. 

Finish — Buffed photo-elched metal panel, etched 
metol chossis. 

Dimensions — 4 wide^ 1 2 high, 7 Vi^' deep. 

Weight — 5 pounds. 

Power Requirements — 225 volts DC positive at 28 
ma. 150 volts DC positive ot 1 mq. 170 volts DC negotFve 
at 1 .5 mo. 5.3 volts AC at 1 .7 amps. 

VACUUM rUBf COMPLf MENr 

Schmitt trigger circuit 

Trigger amplifier (operating mode selection) ’A 

Multivibrotor Yi 

Multivibrotor Vi 

Pulse and gate shoping amplifier Vs 

Phantastron 

Pulse and gate amplifier ............... V 2 

Phantastron plate coupiing cathode 

foliower, sawtooth Out . . Vj 

Pulse ond gate output cathode follower .... 

Phantastron piate catching diode V? 

Type 160 Power Supply — $110 

Type 161 Pulse Generator — $9S 

Type 1 62 Waveform Generator — ^ $95 

MOUNTING FRAME adapts Type 160 Series to rock 
mounting. Holds four waveform generators — or two 
waveform generators and one power supply. 

Type FA 160 Mounting Frame — $5 



12 AU 7 

12AU7 

12AU7 

I2AU7 

12AU7 

6BH6 

12 AU 7 

12AU7 

12 AU 7 

12AU7 
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TIME MARK GENERATOR 



TYPE 180 




GENERAL DESCRtPTtON 

Th* TEKTRONIX Type 1 80 Tim* Mark Generator U 

a prGcifil-on laborotOr'y inilrtiinent of c|Liolity design ond 
consti'g-eiion. The Type IBO generates lime markers of 
5p 10, 50, lOOp 500 micf-os-econds, — 1, 5, 10, 50, lOO, 
500 mill I seconds, — 1 second; sine woves of 5 me, 10 me, 
50 me; frigger rofes of 1 r lOr 100 cycles, U 10, 100 kilo- 
cycles. A crystal contrc?Hed oscillolor operating al one meg- 
acycle controls all autputs. The 1 ^mc frequency is factory 
adjusted wEthin 0,005%, and may easily be stondardEied 
against Station WWV for greater accurocy. 

The 1 yisec markers ore formeef by a clipper, differen- 
tiating network, and biased cathode fo-l lower. 5 ftiec to 1 
sec markers ore generated in a chain of triggered multi- 
vibrator circuits and eoch li shaped in a differentiating 
network ond biased cothode follower. Markers are mixed 
in a resislfve circuit so thot marker amplitudes are added 
together forming a distinctive tiining comb. Markers seEect- 
ed by the trigger rate switch are fed to a shaper and 
cathode follower lo form the trigger output. The sine wave 
outputs are formed by three frequency- mu I tip Her circuits. 

A four-position switch Is used to select the signal output 
— markers, 5-mc sine wave, 1 0-mc sine wave, or 50-mc 
sine wave. Individual switches are used to farm any com- 
bination of markers desired. The markers ore also available 
separately and simultaneously through individual pin jacks, 
and eo-ch sine wave frequency is available at a separate 



conneclor. A six-position switch Is used to select the trigger 
repetilion rata desired. 

A Type 1 8G can be very helpful En the loboratory. You 
can use It to calibrate oscilloscope time bases; to calibrate 
audio^ supersonic, ond rf oscillators; to calibrate counters; 
as a time meosurlng instrument (calibrating points from 10 
m^Asec to 1 sec); as a repetition rate generator; as a sec- 
ondary frequency standard. 




Timing comb formed by a combination 
of 5 ps€c, 50 .usee, and lOO iJtsec mark- 
ers displayed on a TEKTRONIX Type 
524>D Oscilldscape with a 20 usec/cm 
time base setting. 




1 microsecond morker displayed on a 
TEKTRONIX Type'524-D Oscilloscope 
with a 1 psec/cm time bose setting. 




1 kilocycle trigger output of the Type 
130 displayed on o TEKTRONIX Type 
515-D Oscilloscope. 



TEKTRONIX, 



INC. 







TIME MARK GENERATOR 



CHARACTERISTICS 

Nominal Voltage/ Impedance, and Risetime Values 

AT SIGNAL OUTPUT AT PIN 


JACKS 


Mcirker 


Amplitude 


Impedance 


Risetime 


Amplitude 


Impedance 


1 ^Asec 


] V 


300 ohms 


0.04 


20 V 


400 ohms 


5 ^sec to 1 0 ^isec 


1 V 


600 ohms 


0,03 /isec 


25 V 


400 ohms 


50 /Ltsec 


1.5 V 










100 /isec to 


3 V 




0-3 fLfisc 


1 SO V 


600 ohms 


1 sec 










1 


Trigger Pulses 












1 , 10, 100 cycles 












1, 10, kc 


9 V 


200 ohms 


0-2 ^sec 






100 kc 


3 V 


200 ohms 


0.2 /Asec 






Sioe Waves 


4 V 










5, 10, 50 me 


(across 52 ohms) 


30 ohms 









Regulalion 

All dt voltages eleetrotiically regulaled. 

Accuracy 

Fa dory adjusted within 0.005% . (not temp, comp.) 

Cry&ltil Stflblllt/ 

Two ports per million per degree. 

Construction 

Aluminum alloy chas&h and cabinet. Hinged sub-chosslSr 
Photo-efched aluminum panel with anodiied finish. Groy 
wrinkle finished cabinet. 

Power Requiremortts 

I 05-1 25 V or 210-250 v, 50-60 cycles — 330 wpHs, 

Dimensions 

1 0 14 "" wide, I d Vr high, U deep. 

Wurght 

37 lbs. complete with two F93 output cables, AlOO clip 
lead adapter, and power cord. 



VACUUM TUBE COMPLEMENT 



Oscillator and buffer . ■' 6U8 

Frequency Multiplier ^ . 3 <SAH6 

Cathode Foiiower n 1 2AU7 

Clamp and Clipper Diode 6AL5 

Amplifier and Cathode Fo-I fewer 1 2AT7 

Divider Multivibrator . 2 1 2AT7 

Divider Multivibrotof , ^ . 10 1 2AU7 

Coupimg Diode arid Clamp. . 12 6AL5 

Marker Cathode Follower .. 3 1 2AU7 

Marker Cathode Follower 10 6Ci 

Trigger Shaper and Cathode Follower . . , 1 2AU7 

Rectifier . 6X4 




Series Regulafor 2 6AQ5 

Series Regulator 6AS7 

Regulator Amplifier 3 6AU6 

Voltage Comparator , i 2AX7 

Voitoge Reference ................ 5d51 



Prke^ — $575 f.o.bn Portland, Oregon 
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ACCESSORIES 



T/7ese accessor/es are desfgned to 
expand the applicability of Tektronix 
Oscilloscopes in order that a greater 
benef/f mf'ght accrue fo fbe user. 



SCOPE- MOBILE 



TYPE 500 




The TEKTRONIX Type 500 Scope-Moblle has been 

es-peciolly designed to accommodate the TektKonix Coth- 
ode Ray Osciilostopes. Ii provides o sturdy yet mobile 
and therefore highly useful s-upport for Ihe Osctllojcope. 
Convenieni and eos-y observation of fhe CRT face is 
achieved by a 20^ tilt back. 

A blonk panet, 1 fronting o mounting spoce of 

approximately 1 V? cubk feet o I lows for auxiliary built-Tr 
equipment as an aid m meeting specialized regurremeots- 
This space is fully ventrloted by means of louvres, A power 
input connector and three convenience outlets oppear at 
the bock. 



A drawer is provided for the handy storoge of cords, 
probes^ instruction books^ srnall tooisj. etc. For quietness 
ond ease of operation the drawer^ 15'^xl5“x3'" in size, is 
felt fined ond operates in roller bearing support runners. 
An open shelf, I7"'x24" In size and topped with battle- 
ship linoleum^ is locoted at the bottom of the unit. 

The unique and functional design of the Scope-Mobife 
assures eose of mobrllty through mufti- hand hold rails, 5" 
rubber tired casterlng wheels end low weight. The entire 
unit is constructed of aluminum alloy materials, finished 
in bright buffed aluminum and baked grey wrinkle to 
match oiher Tektronix products, 

Totol ‘^‘dry^’ weight of Ihe Scope-Mabile is approxi- 
mately 42 pounds and cleoraoce dimensions are 1 fl ’/j " 
wide, high ond 30" deep. 



Type 500 Scope-Mobile price 597.50, f.o.b, Pon- 
lond, Oregon. 
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ACCESSomes 




PAOBfS 

P5 1 OA AHertUQtor Probe (replaces the P5 1 0) — - pro- 
vides an aftenuotion of ten Mmes y^hen used 
with Tekironix oscilloscopes and amplifiers. 

The P510A is small and slreatnlined, and pre- 
sents an inpuf impedance of 10 megohms 
paralleled by 1 4 The probe body fs 
completely insulated — mode of high impoct 
strength fiber Gloss Reinforced Alkyd — and 
has on internol brass shield. Ktipion tip and 
attached ground clip increose its utility. The 
P510A has □ 42*' coaxial coble with lihf 
connector $8.-50 




B52R 

B93R 

B52L5 

Bj52L10 

B93LJ 

B93LI0 

B52TI0 

B93T^0 

B93-52L 

B52-170L 



TEfiAUNATtON ACCESSOkiES 

Resisiorj ferminoUng^ 52ohms^ 1.5 w.$ 8,50 
Resisfor^ ferminoting, 93 ohms, 1 .5 w . $ 8.50 
Padr "I” ccmfigurolion, 52 ohms 
Impedance, 5;1 volfoge ratio, 1.5 w. . $ 8.50 
Pqdj configuration, 52 ohms 
impedance, 1 0:1 volfoge rolio, 1.5w,|. 8.50 
Pad, '"L" configuration^ 93 ohms 
impedonce, 5:1 voitage ratio, 1.5 w,S 8.50 
Pad, “L" configurationij. 93 ohms 
jmpedoncej 1 0;l voitoge ratio, 1 ,5 w. $ 8.50 
Pad, "T" cotifiguroHon, symmetrlcol, 

52 ohms, 1 0;1 voltage roMo^ 1 .5 w, . $T 1 .50 
Pad, “T” configuration^ symmetrical, 

93 ohms, 1 0:1 voltage rofio, 1 w. . , . $1 T .50 
Pad, "L" configuroHon, minimum Joss, 
input 93 ohms, output 52 ohms, 1 w. .$11 ,50 
Pad^ "L” configurotion, minimum loss. 



Input 52 ohms, ouipui 1 70ohms, 0.5 w $1 1 .50 
B170V Attenuator, step, 1-64 dta in 1 .db 

steps, 170 ohms impedance, 0.25 w. $45.00 




i 



COAXIAL CABLES 



P50 


Cable, coaxial, 50 ohms impedarrce, 

42" long 


...$ 


4.00 


?93 


Cable, coaxial, 93 ohms impedance, 

42" long .. ......... 


. . .$ 


4.00 



P93A Cable, coaxial, ouipui, 93 ohms impedance, 
terminated one end with variable ottenuator, 

42" long $13.50 

P93B Cable, coaxial, output,. 93 ohms impedance, 
terminated one end with V 2 watt, 93 ohm 

resistor, 42" long $ 5.00 

PI 70 Coible, coaxial^ 170 ohms impedance^ 

42" long $ 9.50 




DELAY NETWORKS 



l-D-25 Delay network, .25 ^.^sec delay, 

for Type 511 $50.00 

1 -AD-25 Delay network, .25 ^sec delay, 

for Type 51 1 A : $50.00 

3- D’ 2 5 Delay network, .25 ,asec delay, 

for Type 513 . . , . . . . $65.00 

4- D-25 Delay network, .25 ^isec delay, 

for Type 514 , . ,S50,00 
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ACCESSORIES 



h 



> 




VIEWING HOOD 

H-510 Viewing Hood, -fcr TEKTRONIX 5 " OsciKo- 
scopes- Two piece coostruction, rubber ond 
aluminijm, permits us* of olLKninum tub* os 
deep light shield for less critical opplico- 
iToms. Replflcemeiit graticule cover included, $4.50 




MISCELLANEOUS 



BE5 I0 Bezels -for mouniing camero on TEKTRONIX 
5'^ Oscilloscopes- Dimensions — 5 
square, Vs" Ihick- ring Va" dicimetef 

5%" oulside, 5Ve^'' Inside. Aluinlnuin con- 
siruclion, groy wrinkle finish, fell lined .... $4.50 

Al 00 Adopter, clip lead - - - - . ...-.$ 2.50 

A 51 0 Adapier, binding post - - . . S 1 -SB 

FAl 60 Frome, mounling^ for Type 1 22 ond 

Type 160 series unils $ 5-00 
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GENERAL INFORMATION 

Terms and Shipment 

Our terms ore 1 % ten days, net thirty days on domestic orders; ret thirty days on export orders. 
Shipping deloy may be prevented by establishing credit at time of placing order. When desirable, 
C.O.D. shipments can be arranged. 

f=or information relative to discounts on quantity purchases, please contact your nearest Tektronix 
representative, distributor, or branch office. 

Although oil quotations are for shipment f.o.b. Portland, Oregon, upon request transportation costs 
can be prepaid and the amount odded to the invoice. 

Normally, shipments are made by Railv/ay Express or Motor Freight* If shipment by air Is desired, 
pleose specify Air EXPRESS or Air FREIGHT. Experience has eliminated rail freight os a satisfactory 
method of surface tronsportatlon for electronic instruments. 

Exporf Orders 

All orders and inquiries from countries other than the United States should be addressed directly to : 
Tektronix, Inc^, Export Deportment, P*Oh Box 831, Portland 7, Oregon. Cable address: TEKTRONIX. 

Delivery 

Acceptance of purchase orders is indicated by our acknowledgment, and estimated delivery time is 
given from date of acknowledged acceptance. Every effort is made to meet the estimated delivery date, 
but it must be remembered that a manufacturer's ability to meet delivery schedules is contingent upon 
factors which tend to be uncertain during a time of notional emergency. 

Field Maintenance 

Tektronix Field Mointenance is operated on a non-profit basis, as o service to our customers. Work 
is expedited whether or not the instrument is in warronty. 

Requests for repairs or replacement ports should include type number and seriaf number and should 
be directed to our representative or branch office in your orea, fn an emergency, please wire or phone 
Field Maintenance, Tektronix, Inc., Portlond, Oregon, in oddition to notifying the local representative. 
This procedure will assure you the fastest possible service. 

If an instrument must be returned to the factory for repairs, notify Field Maintenance directly or 
through the local representative, mdtcafmg type number and serial number,, and you will be notified ot 
once as to procedure to be followed. PLEASE DO NOT RETURN AN INSTRUMENT BEFORE RECEIVING 
DIRECTIONS. 

It is stondord practice for Tektronix to incorporate improvements into production instruments os they 
are developed in our laboratories* Owners of existing instruments ore notified of modifications, and 
modification kits are made avollable, when practicable, to those who wish to modernize their own 
instruments. 

For customers who hove large quantities of Tektronix instruments and wish to equip their mainte- 
nance departments with factory- tested components, integrated kits of parts are avoilable. Kits are de- 
signed to cover expected needs of a group of ten instrumefits of the some type* 

Warranty 

All Tektronix instruments are fully guaranteed ogainst defective moteriofs and workmanship for one 
yeor. Should replacement parts be required, whether at no charge under warranty or at established net 
prices, they will be shipped from the foctory, via orr transportation on request, prepoid to any point 
within conrinental North America. 

TEKTRONIX Transformers, manufactured In our own plant, carry an Indefinite warranty. In the event 
of foilure please be sure to contact the nearest TEKTRONIX Field Engineer, Field Sales Representative, or 
Headquo rters. 



APPROXIMATE SHIPPING WEIGHTS 



EQUIVAIENT DIMENSION A1 



INSTRUMENTS 


NET WEIGHT 


DOMESTIC PACKED 


EXPORT PACKED 




WEIGHTS IN 


TVfE 


Ihl POUNDS 


IN POUNDS 


IN POUNDS 


POUNDS 


KILOGRAMS 


315D 


36 


47 


69 


135 


61.2 


5T1A 


H ****** , 537? 


70 7? 


92 7= 


135 


61.2 


511AD 


........ 55 


72 


94 


135 


61.2 


512 


56 


73 


95 


135 


61.2 


513 


........ 77 


95 


124 


178 


80.7 


513D , . * . . K * * * 


*****..* 79 


97 


126 


173 


80.7 


514 


60 


77 


99 


135 


61.2 


5140 


61 


7B 


100 


135 


61.2 


517 












Indi color Unit . 


76 


103 


127 


178 


S0.7 


Power Supply . 


. . 72 


86 


105 


105 


47.7 


Scope mo bile . 


42 


56 


60 


147 


66.7 


524D 


62 


SO 


1T4 


178 


80.7 


104A 


, . 22 


30 


50 


90 


40.8 


105 . . . 


35 'A 


47 


66 


90 


40.S 


112.... 


32 


49 


76 


135 


61.2 


121 


18'A 


24 


48 


90 


40.8 


122 


5Vt 


9 


19 


35 


15,9 


1 60 Series 


22 


45 


67 


135 


61.2 


160 . E E 


13% 


27 








161 . . . 


3 ’A 


7 








162 , . . 


3 'A 


7 








FA 160 


1 % 










180 


37 


48 7? 


677? 


90 


40.8 


500 


42 


56 


60 


147 


66.7 



CURRENTLr AVAILABLE EXTR 4 S 



TYPE 104A SQUARE WAVE GENERATOR 



T rop tea I i.zcif ion* . . . ............. .Add 

Wflln sel^ct^d frequencies 
2 in rpnge 50 cps to 10 kc 

2 in range 50 kc fo 1 me. ... Add 

TYPE IDS SQUARE WAVE GENERATOR 

TropicalizaMofi* .Add 

TYPE 112 DIRECT COUPLED AMPLIFIER 

Tropicoliiotion* .Add 

TYPE 121 WIDE &AN0 PRE- AMPLIFIER 

Tropicoliiation* , Add 



$20 

$20 

$20 

$25 

520 



TYPE 122 LOW LEVEL P RE -AMPLIFIER 

Tropicdlizalion* ............... 

Cdbinel mounting 

Rpck mountirig . 

Frorne mounHng 

FAJ 60 Frpme for pbove 



Add $12 

Full Price .......... S85 

Full Price $90 

Full Price $90 

$5 



TYPE 1 AO POWER SUPPLY 

TropicoMzaMon* ................. .Add 

TYPE 161 PULSE GENERATOR 

Tropicafiiotlon * Add 

TYPE 162 WAVEFORM GENERATOR 

Tropicplization'* . r . .Add 



FA160 Frame far 160 Series Insirurnenfs 



TYPE 180 TIME MARK GENERATOR 

TropicaliiaMon'' .Add 



TYPE 315-D CATHODE-RAY OSCILLOSCOPE 



TropiealizpHen* .Add 

Rack mouniing . , , . . , , , .Add 

CRT phosphors ovpifoble; 

PI Optional No extrp charge 

P2 NORMALLY FURNISHED 

P7 Optional No extra charge 

PI 1 Optional No extra charge 



$10 

$12 

$15 

$5 

$20 

$25 

$25 



'Trap-iccillullcrte TEKTRON19( i nsji'u m4nts cro' iropi^alizE^ af^Er mbly by wilh □ fyn^itld-cil V'CH'Aiili, B^roo-klyn V-arfliih 

Cijmpflry ^747^r which wiSh jpetilkfffiopi WIL-V-17JA. WhMe we oMempi i[? tht Ibh, <mr mcSh&d 

of opplfealion on-d eKkcnl of t^^ycmgE dpEf nol necciiar'lly tanf-oxAt with MI1-V-173A. 



CURRENTLY AVAILABLE EXTRAS 



TYPE 51 lA^ 511 -AD CATHODE-RAT OSCIUOSCOPE 

Trdpicaliidtion * , . .Add ......... r 

Rack mdurfitlrfig ....... ...... .Add. .... $25 

Marker generator, 1 mfcroiecond ...................... .Add $4Q 

CRT Phosphors dvoiloble: 

PI NORMALLY FURNISHED 

P7 Optional No o^tro charge 

PI 1 Optional , . Ko exka chorge 



type 511 CATHODE-RAY OSCILtOSCOPE 

TrOpfcalirOllon * 

Rlght-hord COthode-ray tube ............ 

1 Q /fsec/cm to 1 sec/cm sweep time 

30 ^t-sec/ciTi to 3 sec/cm sweep tlitie 

Rack mounting . 

CRT Phosphors ovoiJable: 

PI Optional 

P7 NORMALLY FURNISHED 

PI 1 Oplionol 



Add. 


$25 


. . . .Add. . 


tl 00 


. . . .Add . 


$25 


. . . .Add . 


$25 


. , . , Add . 


$25 



No extra charge 
Na extra charge 



TYPE 513, 51 3-D CATHODE-RAY OSCILLOSCOPE 

TropicaMzation “ . . . Add , $50 

CRT Phosphors avarlobJe: 

PI Melolhied Optional No extra charge 

P2 Metallized NORMALLY FURNISHED 

PI 1 Meladiied Optional ............. No extro charge 

TYPE 514, 514-D CATHODE-RAY OSCILLOSCOPE 

Tropicaliiation * . . . Add .......... . S 25 

Rack mounting .Add . .... S25 

CRT Phosphors ovaflable; 

PI NORMALLY FURNISHED 

P7 Oprional .No extro charge 

PI } OpHonal . ... No extra charge 

TYPE 517 CATHODE-RAT OSCILLOSCOPE 

Tropicaliiation* Add S75 

CRT Phosphors available: 

PI Metallized Optional No exira chorge 

P2 Metallized Optional . No exira charge 

PI 1 MelalUzed NORMALLY FURNISHED 



TYPE 524-D CATHODE-RAT OSCILLOSCOPE 

Tropicaliiation* .Add 

Rack mounting Add 

CRT Phosphor? available: 

PT NORMALLY FURNISHED 

P7 Optional No extra charge 

PI 1 Optional Mo ex fra charge 



$30 

$25 



"Trcppcairt.nli'en: TEtCTRONliK ir(.lTVinent& arc- IrdpicnltJ^d aMer osisc-m bl-y b-|r spraying will] q Fungifidna] ^arnilhd fir4«lc|yn Voi-fiFthi 
C-qinpnn^ 74-7S, vi-hi-th tOflforms witli ■ i-cn M nn cf While we nnenipf Ic di5 fht beif pdl&ible [ab. tivr n»elh&d 

of gpplKDlJ^in and enfenf c&v-erPQe doei hOl nseerS-O'rilv {onForm wilh MIL V-S73A. 



TEKTRONIX, INC. 

AN omooN coAPOAArio^r 



HOME OFFICE 

SUNSET HIGHWAY AND BARNES ROAD * P. O. BOX 831 * PORTLAND 7 , OREGON, U, S. A. 
PHONE: CYpre&s 2-261 1 CABLES: TEKTRONIX 

EASTERN DJVfSfON OFFICE 

TEKTRONIX, INC 49 PONDEIEID ROAD. . . . . . BftONXVIlLE 8, NEW YORK 

BRortxvjlle 2-3266 

J. J. Cass(d/ George Edens 

BRANCH OFFICES 

TEKTRONIX, INC. 

NEWTONVIUE 60. MASS, 

1 8 AusHn Street 

lAsell 7-2212 B. Day 

TEKTRONIX, INC 

PHILADELPHIA 38^ PA. 

7709 Ogontz Ave, 

WAverfy 4-567S K. Frgjf 

TEKTRONIX BNGINEERINO RBFRESENTATtV ES 



TEKTRONIX, FNC. BALTIMORE 1 4, MD. 
8 1 1 S Harford Road 
Boulevard 2600 Fred J. Hart 






C. B. G(bson 



TEKTRONIX, INC SYRACUSE 10, N.Y. 
31 3 Notiingham Road 
Phone; 72-3339 fiyron Groms- 



ARIZONA PHOENIX 

Neely Enterprises 
301 Wesf Vaman Ave. 

Alpine 4-7311 , Gri^f So^ton 

CALIFORNIA HOLLYWOOD, 46 
Neely Enterprises N. 6. Nee/y 
74 22 Melrose Ave. P. L. Morgan 
WHFiney 1 M7 John 0'Ho8oron 
Bob Brunner 

CALIFORNIA SACRAMENTO, 14 
Neely Enterprises 
1317 15th SK 

GHberf 2-8901 Rudy Poucher 

CALIFORNIA SAN DIEGO. 6 

Neely Enlerpris^es 
1029 Rosecrans Streei 
Bay-view 8106 Ed Moore 

CALIFORNIA SAN FRANCISCO, 18 
Neely Enterprises 

2830 Geory 8lvd. Jock ingersoii 
WAlnut 1-2361 Don Keste// 

COLORADO DENVER, 3 

Rotiold G. Bowen Co. 

446 Broadway 

SHermon 2501 R. G. Bowen 



FLORIDA FORT MYERS 

Arthur Lynch & Associates 
P,0. Box 466 

Fort Myers 5-6762 Arthur H. Lynch 



NEW MEXICO 
Neely Enterprises 
107 Washington 
St. S.E, 

Phone: 5-55S6 



AIBUOUEROUE 



L. E. French 
John Da via 



ILLINOIS CHICAGO, 45 ' 

Everett Associates Davs Pivatt I 
6744 N. Cali-^ornio G. KnocRitedf j 
Ave. W. Anderson 

AMbassodor 2-3702 

INDIANA INDIANAPOLIS, 24 

Everett Associates 
1968 Cfark Road 

i 

Eugene R. Stanley ■ 

MICHIGAN DETROIT. 14 

The Satullo Company 
7635 E, JeHerson 

Loro in 8-1 508 Anthony k. Safuho 

MISSOURI KANSAS CITY, 3 

Everett Associates 
1 629 East 31 st Street 
Armour 9539 Eugene Shoprro 



NORTH CAROLINA HIGH POINT 
Bivins S. Caldwell Dave Caldweff 
Security Bank Bldg. John Bj'vfns 
Phone: 3672 C. M. Smj'fh. Jr. 

OHIO CLEVELAND 

The Satullo Company 
T125 Fidelity Bldg. 

Prospect 1 552 Howard Heosi'ey 

OREGON PORTLAND, 14 

Hawthorne Electronics 
700 S. E. Hawthorne 

BJvd- G/errn McDoweh 

VErmont 5585 Don fox 

TEXAS DALLAS. S 

M. F. Kl I opera Company 
P.Q. Box 41 17, Station A 
FEderal 0992 Jay T. Jones, Jr. 

TEXAS HOUSTON, T 

M. F, Klicpera Company 
P.O, Box 31 13 

jAcLficm 2-8459 Mr/ Kh'cpero 






A}{ pncfl- rfVTi.$mn and JT?adrfrcuhort pfrviJr^j rtjerved. 



^fr preyiOLis ca\ohg moitfrol tnticf p/kij iuperjed'fli:f. 



TEKTRONIX, INC. 

AN OREGON CORPORArrON 

Manufacturers of Coffiocfe-tfoy and Video Test instruments 



EXPORT DEPARTMENT 

P.O. Bo?^ B31 
Portland 7, Oregon 
Cable: TEKTRONIX 



TektFonix export sales activities are conducted from the home office, either direct to 
the ul 1 1 mote user or through the medium of engineering sales organizations locofed' 
within the specific country. Tektronix products are available at the published catalogi 
pricesj without added premium or morkup of any kind, to users throughout the world. 



TEffTRONfX OVERSEAS D # S T fi 1 13 U T O ft S 



BELGIUM BRUSSELS I 

Efudes et Recherches Industrlelles | 
1 3 Rue D'Egmont R. Lcrvjonre | 
Phone: 112.31.90 lean Koch eleff 

BRAZfL RIO DE JANEIRO 

ErtipreBO ComercEol ImpOrtadora 

Lirnllodd 

Rucj Araujo Porto Alegre, 70-8 ° 
Phone: 4 2 ‘9 460 

and 4 2-9649 J. M. Tourenq 

D EMMA R K: CO PE hi H AG E N 

Toge Olsen A/S 
4, Vestre Boulevard 
Phone: Palae 1 369, 

Pplae 1343 Toge Oisen 

FIHUND HELSINKI 

Into O/Y K. L. Nyman 

1 1 Merituliinkatu 
Phone: 21 425 31 025 



FRANCE PARIS 16 erne 

Relations Techniques 
Irtercontlnentoles 
10, rue Pergolese 

Phone: PfqjTCJS Atofarefte 

COPemk 20-27 A, Anforne 

Maurice L Porisier 
T475 Broadway 
New York 36, New Yorl< 

Long acre 4-5434 M. i. Porisier 

HOLLAND VOORBURG 

I. ft. C. A. P. GracrnifrO, ing, 

Paradijsslroot 92 
Phone: 0 1700^722449 

rSRAEL TEL AVIV 

Josepii GiveorK 

92 Allenby Rood .Toseph Giveon 

Land seas Products Corporation 
39 Broadway 
New York 6, New York 
Phone B. P, KosJove 

Whiteholl 3-6026 



NORWAY OSLO 

Eugen Nils son 
Mollergateo 8 

Phone: 31428 Jenf A . Sfavnej 

SOUTH AFRICA JOHANNESBURG 

Protea Holdmgs, Ltd, 

7 Newton St., Wetnmer 
Phone:33-221 1 Enc Mcrnce 

SWEDEN STOCKHOLM 

Erik Ferner 
Bjorn so nsgotan 197 
Bromtticr 
Phone: 377700 



SWITZERLAND ZUftiCH, 8 

Omni Ray AG. 

Dufourstrasse 56 

Phone: Dr. H. Pfennmger 

i05 U 34-44-30 Theo Voem&i 



Other OVERSEAS oreos pleose write or cable directly to TEKTRONIX EXPORT DEPARTMENT 



IH 

It s *- 



Aft pj-iicc rc-vifion Diner d'c^rg/i ni 



Ait prflv.'oyi -COf-GiJofl (norrfj&r and icaj ^lertiix' sirperjoJad, 



